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RENAL FUNCTION 
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ATROPHY OF AN ORGAN is typically accom- 
panied by structural narrowing of the lumen 
of the main artery or arteries to that organ. 
Performance of a few hundred aortograms 
while on the full time urologic service of 3 
institutions and study of the respective pa- 
tients have impressed me with the fact that 
there tends to be an association between the 
caliber of the full length of the main renal 
artery or arteries and the magnitude of 
renal function. Such a relation has been 
suggested by Doss (3-6), Smith, Rush and 
Evans (18, 19), Denstad, Vogler and Herbst, 
and, especially well, by Idbohrn. The pur- 
pose of this article is to analyze this im- 
pression. 


METHODS 


Precautions. The technique of translumbar 
aortography described previously has been 
followed strictly (12, 15). Thus far no serious 
mishap has occurred, but the method is 
not free from danger and requires strict 
attention to details. It implies experience on 
the human cadaver to avoid possible oc- 
casional near-transection of the spinal cord 


From the Section of Urology, Department of Surgery, Baylor 
University College of Medicine, the Veterans Administration 
Hospital, Houston, Texas, and the Kaiser Foundation Hospital, 
Los Angeles, California. 


resulting from passing the needle through an 
intervertebral foramen by random ‘“‘pok- 
ing”’ in search of the aorta. Intra-aortic in- 
jection is made at the level of the twelfth 
thoracic vertebra, thus avoiding direct in- 
jection into any single distributing artery. 
Blood flow through the human thoracic 
aorta approximates 1.5 liters per minute 
per square meter of bodily surface which 
is about 2.6 liters per minute in a full grown 
adult. Thus when one injects 20 grams of 
an organic iodide (or 30 c.c. of 70 per cent), 
such as urokon™', into the caudal portion 
of the thoracic aorta in 3 seconds, the con- 
centration of the iodide entering the branches 
of the abdominal portion of the aorta will 
approximate 15.4 per cent, which is lower 
than that introduced into the renal pelvis 
and ureter during retrograde pyelography. 
The patient is adequately hydrated before 
the injection to reduce further the pos- 
sibility of renal damage. 

Other important details are preliminary 
intravenous injection of a 0:25 cubic centi- 
meter test dose of the iodide and taking of a 
scout film of the abdomen with the needle 
in place just short of having entered the 
aorta. This procedure will indicate whether 


1Sodium 3-acetylamino-2,4,6-tri-iodobenzoate. 
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Fic. 1. Drawings illustrating method of measuring in- 
ternal diameter of renal, splenic, and hepatic arteries. 
a, The renal, R, and splenic, S, arteries are measured 
where they intersect a line 2 centimeters from and paral- 
lel to the lateral border of the aorta. The measurements 
are made at right angles to the longitudinal axis of the 
vessel at the 2 centimeter intersection. b, When the renal 
artery bifurcates at a point closer than 2 centimeters 
from the aorta it is measured proximal to this bifurca- 
tion. c, The hepatic artery, H, is measured proximal to 
its bifurcation into the hepatic artery, proper, and into 
the pancreaticoduodenal artery. 


the exposure is satisfactory and will show 
the position of the needle tip with respect 
to the vertebrae. All our aortograms except 
those in children were done under local 
anesthesia, the skin and subcutaneous fascia 
alone being infiltrated with 1 per cent 
lidocaine hydrochloride. 

Measurements. ‘The internal diameter of 
the arteries was measured from the film by a 
vernier caliper. All measurements were re- 
duced by 10 per cent, which was found to be 
the radiographic enlargement of an object at 
approximately the level of the renal arteries 
at the first to second lumbar interspace when 
this interspace was over the center of the 
film and the target-to-film distance was 32 
inches. ‘The exposure time was 0.25 to 0.5 
second. The renal and splenic arteries were 
measured where they intersected a line 2 
centimeters from and parallel to the lateral 
border of the aorta (Fig. 1a). The measure- 
ments were made at right angles to the 
longitudinal axis of the vessel at the 2 centi- 
meter intersection. When the renal artery 
bifurcated at a point closer than 2 centi- 
meters from the aorta it was measured 
proximal to the bifurcation (Fig. 1b). The 
hepatic artery was measured proximal to its 
bifurcation into the proper hepatic artery 
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and the pancreaticoduodenal artery (Fig, 
ic). All measurements are in millimeters and 
fractions of same (Tables I, II, and IV). 
The ratios of the renal to the splenic and 
hepatic arteries are, of course, pure numbers 
(Tables I to IV). 

In some cases two renal arteries issue 
directly from the aorta (Table I). Since we 
are interested in the internal diameter of 
an artery as an index of blood being dis- 
charged through the artery, it would be 
hemodynamically fallacious to incorporate 
the mere sum of the diameters of both such 
arteries in the table. Since blood is a viscous 
fluid flowing in streamlines through a dis- 
tributing artery, its flow will vary directly 
with the fourth power of the radius or 
diameter (Poiseuille’s law for medium-sized 
vessels). Other factors (such as viscosity, 
pressure-head lost in friction, and length of 
vessel) being constant, the dominant variable 
will be the diameter which is raised to the 
fourth power. Assuming that there are two 
renal arteries, b and c, issuing directly from 
the aorta to one kidney, the quantity of 
blood discharged, Q, through each will be 

re ee (1) 

ANd OEHED Ss cies cisacce deanews (2) 
in which k is a constant and D, and D, the 
respective diameters. The quantity of blood 
discharged through both arteries will be 


Qp+Qc=k(Di!+D-4)....... (3) 
Let the sum of this quantity, Q, flow through 
one tube of diameter D. Then, 
kDt=k(Dp*-F De") ..s cc cc (4) 
oe Deti/R4B...........: (5) 


For example, two renal arteries of 5.0 and 
3.5 millimeters in diameter issuing directly 
from the aorta and passing to a kidney are 
hemodynamically equivalent to a single ar- 
tery of 5.2 millimeters in diameter (Table 
I, VAH 5218). Only Idbohrn, so far as I am 
aware, has remarked on this fact. 

Arterial pulsation did not disturb our 
measurements. By cineradiography no al- 
teration in caliber could be detected in the 
descending aorta or in large arteries, in- 
cluding the umbilical and renal during the 
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cardiac cycle. It was never possible to detect 
any lateral deformation of the walls of these 
vessels. Thus “pulsation,” which may be 
noted on direct inspection, is caused by 
shift of the entire artery, this being greatest 
at points of curvature. It is of historical 
interest that Joseph Lister, using calipers on 
the exposed metacarpal artery of the horse, 
noted that “‘If any increase does occur in 
the diameter of an artery in systole, it is 
inappreciable by ordinary methods of meas- 
urement.” “‘By using the Fairchild serio- 
graph and taking a radiogram every 0.5 
second during the injection, at 0.25 second 
exposure time, no measurable change of the 
aorta or of its major branches could be 
detected” (12). Kinmonth (9, 10) noted that 
trauma and arterial pressure do affect the 
diameter of large or moderate-sized arteries. 
The changes in arterial pressure in his ex- 
periments were, however, sustained, usually 
following or resulting from shock. The low 
natural frequency of the arterial wall and 
the fast pulse-pressure prevent fluctuation in 
diameter of an artery during the cardiac 
cycle. 

Do the arteries go into immediate minor 
spasm from the injected medium? As noted 
in the foregoing, when the organic iodide 
is injected into the lower thoracic aorta its 


} concentration in the abdominal distributing 


arteries will approximate 15 per cent. The 
radiogram is taken during the first 3 seconds 
of the injection, which may be too early 
lor any presumptive spasm owing to the 
low natural frequency of the arterial wall. 
Furthermore, the initial response of the 
arterial pressure following the injection is a 
fall lasting about half a minute. This prob- 
ably represents initial vasodilatation second- 
ary to action of the organic iodide on the 
arterioles. The depressor reaction noted by 
Crowley and associates during the injection 
of 50 to 115 cubic centimeters of saline per 
minute into the thoracic aorta of Man 
through a fine catheter with radial holes did 
not occur when the injection was done with 
an open-end catheter (as in our aortography 
needle) under the same conditions. They 
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Fic. 2. Aortograms of 2 men with solitary kidneys. a, 
VAH 47737, 28 year old Caucasian man with congeni- 
tally solitary right kidney; H, hepatic artery; RR, right 
renal artery; S, splenic artery. Left renal artery is absent. 
Right kidney is hypertrophied. b, VAH 49620, 33 year 
old Caucasian man with surgically solitary left kidney. 
LR, Left renal artery. Right renal artery is absent. Under- 
went right nephrectomy 11 years earlier for calculous 
pyonephrosis. Left kidney is hypertrophied. 


consider the depressor reaction secondary to 
adenosine triphosphate released by hemoly- 
sis. Other information relating to acute 
changes in caliber of the renal artery is 
presented elsewhere (12). 


RESULTS 


Internal diameter of the renal artery. The 
internal diameter of the renal artery in a 
young human adult with two normal kidneys 
is about 6.5 to 6.7 millimeters with a stand- 
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TABLE I.—YOUNGISH PATIENTS WITH TWO ESSENTIALLY NORMAL KIDNEYS 


418 es Obstetrics - 


Surgery, Gynecology 


Reg. No. Age and 
Initials (VAR) race RR LR RR/S RR/H_~ LR/S_~ LR/H Remarks 
N.G. 38327 32 W Ve 1.2 1°25 1.14 1.29 1.14 
G.H. 38180 23 N cays ne 1.31 1.40 1:25 1.33 
W.S 43395 25 W 8.1 te 1.06 1.06 1.03 1.03 Intermittent hydronephrosis of right 
kidney; reversible 
A.T. 58857 26 N WG. 7: 1.7 7 1.7 1 Or 
V.H.R. 38167 31 N Wee 72 1.45 15 1.45 15 
tf. 38656 23 N 5.8 6.3 1.32 1.48 1.42 1.58 
CS. 29865 25 N 5.8 5.4 0.93 0.87 0.86 0.81 Bilateral hydronephrosis secondary to 
cystitis; reversible 
A.C 29470 30 W Tia 6.8 _ — — Obstruction of left ureter by large 
cystine stone (Fig. 9b) 
O.D.C. 53404 28 W 5.8 5.8 0.93 13 0.93 1.3 
W.E.U. 31290 33 W 5.4 5.4 0.92 0.97 0.92 0.97 Large extrarenal pelvis 
P.L.G. 32571 33 N 6.1 57 0.87 0.81 — 
C.M. PH 987816 29 N 6.7 6.0,2.5 1.24 FS 1.24 HS Two renal arteries on left only 
( =6.1) 
G. 30559 40 N 6.9 6.6 1.47 1.6 1.4 £52 
O.D.G. 31495 30 W eA 6.8 0.99 1.33 0.94 1.26 
R.D.G. 33471 25 W 6.0,3.0 6.1 1.22 Loe 1.05 1.05 Two renal arteries on right only 
=6.7) 
P; 5218 35 W 5:0;3:5 6.0 - — -- - Two renal arteries on right only 
( =5.2) 
F.M.S. 46540 25 W 3.2,6.0 5.0,4.5 1.24 1.35 Lis 1.24 Two renal arteries bilaterally; bifid 
( =6.1) ( =5.6) renal pelvis bilaterally 
A.W. 47158 31 N 8.1,4.1 6.9,4.5 1.58 1.58 1.48 1.48 Two renal arteries bilaterally 
(=8.3)  (=7.2) 
Average 6.7 6.5 i2t 1.24 14 1.20 
Standard deviation 0.88 0.75 0.25 0.18 0.22 0.28 


All measurements in millimeters. RR, right renal artery; 


of right renal artery to hepatic artery; 


LR, left renal artery; 
LR/S, ratio of left renal artery to splenic artery; 


RR/S, ratio of right renal artery to splenic artery; 


RR/H, ratic 


LR/H, ratio of left renal artery to hepatic artery. 





TABLE IIl.—YOUNGISH PATIENTS WITH A HEALTHY SOLITARY HYPERTROPHIED KIDNEY 
Reg. No. Age and 
Initials (VAH) race RR LR RR/S RR/H ~~ LR/S LR/H Remarks* 
CGY. 12639 28 N 2 Absent 1.14 1.0 - -- Left nephrectomy in 1946 in Army for 
idiopathic hematuria 
F.C.S. 44070 28 N 8.1 Absent 1:5 -- — ~ Congenital. Small man 
B.B. 47737 28 W 9.6 Absent 243 1.84 - — Congenital. Small man 
W.J.K. 50200 28 W 8.0 Absent 1.59 i ~ — Left nephrectomy in 1948 because of 
Stump injury 
A.W. 50940 27 W 8.3 Absent 1.09 1.24 - a Left nephrectomy in 1946 because o! 
crush injury to left kidney 
E.N.J. 54688 23 N 9.4 (2.3) 1.7 1.62 (0.37) (0.35) | Congenital hypoplastic left kidney; hyper- 
trophied right 
E.J.S. 47023 52 N Absent 8.1 — — 1.28 1.28 Right nephrectomy for carcinoma 10 
Stump months earlier 
E.W.R. 49620 33 W Absent 9.6 os 1.73 1.58 Right nephrectomy in 1944 for calculous 
pyonephrosis 
S.C. 52688 40 W Absent 8.1 — 1.79 1.79 Right nephrectomy for carcinoma 2 years 
earlier 
Average t 8.4 8.6 1.52 1.4 1.6 1.55 
Standard deviation 0.83 0.71 0.37 0.30 0.23 0.21 
*Allt these patients had normal blood (urea), normal hypertrophied solitary kidneys without evidence of infection, tumor, or calculi, and 4 
normal arterial pressure. VAH 54688 had a hypoplastic left kidney which concentrated the iodide normally by intravenous pyelography «ind whic! 
threw a dense postaortographic nephrogram. 
+The artery to the small controlateral congenital hypoplastic kidney of VAH 54688 is not included in the average. 
ard deviation of 0.75 to 0.88 (Table 1). The ratio of the cross-sectional area of an} 
When a kidney receives more than one artery to the unit weight of tissue which 
artery from the aorta the combined ef- the artery supplies is markedly greater for} 
fective diameter is obtained from equation _ thekidney than for other organs thus studied: } 
(5) previously mentioned (VAH 5218, heart, salivary gland, gut, skeletal muscle. 
46540, and 47158 in Table I are examples This goes with the low arteriovenous ratio 


of such). 


for oxygen content in the renal vessels. 
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TABLE III.—PATIENTS WITH UNILATERAL OR BILATERAL RENAL ABNORMALITY 


LR/S LR/H Remarks 

1.08 1.0 Solitary cyst, left kidney 

1.24 1.24 Solitary cyst, left kidney 

1.3 1.25 Solitary cyst, left kidney 

1.32 1.21 Solitary cyst, left kidney, centra 

1.33 _ Solitary cyst, right kidney 

1.62 Fara Papillary cystadenoma, left kidney 

|e bs 1.20 Adenocarcinoma, left kidney 

1.05 1.05 Adenocarcinoma, right kidney 

1.07 1.1 Adenocarcinema, left kidney 

1.1 — Retroperitoneal sarcoma invading 
right kidney 

1.39 1.39 Adrenal carcinoma, left 

1.52 1.88 Hyperplasia of adrenal, left 

1.14 1.0 Sympathicoblastoma of adrenal, right 

0.99 1.2 Pheochromocytoma of adrenal, right 

1.0 — Abscess of kidney, right, in diabetes 
mellitus 

0.8 0.8 Bilateral hydronephrosis from con- 
genital obstruction at bladder neck 

0.61 0.57 Polycystic kidneys and probably liver 
and spleen 

0.63 1.03 Nephrocalcinosis with advanced renal 
damage 

1.4 1.2 Calculus obstructing right ureter 

1.24 0.97 Calculus obstructing left ureter 

0.61 0.47 Nephrocalcinosis, bilateral, advanced 

0.2 0.2 Hypertrophied right kidney; hypo- 
plastic left 

1.28 1.86 Hypertrophied left kidney; hypoplas- 


tic right 


TABLE IV.—PATIENTS WITH UNILATERAL OR BILATERAL RENAL ABNORMALITY 


Reg. No. Age, race, 
No. (PH) sex RR/S RR/H 
1 053794 55 rol 1.2 1.1 
2 075254 60W vv 1.24 1.24 
3 081714 50W 2 1.35 1.29 
4 016198 51 W 9° 1.23 1.12 
5 927274 59W ov 123 — 
6 035256 57N @ 1.05 0.72 
7 066374 24W 9 1.0 1.94 
8 064596 66 W 2 1.05 1.05 
9 852152 56W & 1.03 1.07 
10 068931 1I5W 2 1.1 — 
11 072193 26W ov 1.7 1.7 
12 053326 2Woe $.52 1.88 
13 740501 64W 9° 0.64 0.56 
14 VAH 48334 34W 0.97 1.18 
15 954291 50W @ 1.18 _— 
16 817923 12W ¢ 0.8 0.8 
17 961761 10W @ 0.75 0.70 
18 36760 40W @ 0.65 1.02 
19 892190 41 Q 1.6 1.28 
20 987816 29N 9 1.36 1.06 
21 080640 46 W Q 1.13 0.87 
22 997356 59W @ 1.12 1.65 
23 868669 42W ov 0.2 0.2 
Initials Reg. No. Age, race, sex RR LR RR/S 
AF, VAH 33W ov 4.2 4.5 1.07 
57800 
SS. KFH 53W @ 5.1 4.0 0.76 
293429 
AR. VAH 52W ov es Til 1.2 
52495 
M.B. VAH 68N & 9.0 10.8 — 
58858 
E.R.H. VAH 65W & Tapers 6.6 0.3 
26604 to 
2.0 
G.L.S. VAH 63W 2 6.2 6.0 0.93 
47619 
W.J.S. VAH 59W 2 9.0 9.9 1.34 
54299 
R.P. KFH 38W 8.1 $3 1.07 
563660 
S.G. KFH 58W 2 5.4 3.6 4.2 
650724 


which indicates that the renal blood flow 
markedly exceeds the metabolic require- 
ment of the kidney. 

Intvrnal diameter of the renal artery of a hyper- 
trophivd kidney. Hypertrophied kidneys are 
either solitary (Fig. 2; a, congenitally; b, 


RR/H_ LR/S_ LR/H Remarks 


0.73 1.07 0.79 Polycystic kidneys. Uninfected. Ap- 
parently polycystic spleen. Hyper- 
tension (Fig. 3) 

0.75 0.57 0.56 Polycystic kidneys. Uninfected. B.P. 
140/100; B.U.N. 25.5 mgm.% (Fig. 3) 

1.0 1.2 1.0 Recurrent calculi in right kidney. Weak 
right nephrogram 

— — —  Milticystic nonfunctioning right kidney 
with cheesy plaques in artery 

0.3 0.98 0.97 Right ureter completely blocked by 
cancer of bladder.. No recovery of 
right kidney after cutaneous ureter- 
ostomy (Fig. 4b) 


1.44 0.91 1.39 Papillary carcinoma, right kidney 

1.12 1.47 1.22 Partially obstructing, ball-valve, cal- 
culus, left kidney; weak left nephro- 
gram 


1.28 0.75 0.84 Nonfunctioning left kidney with stag- 
horn calculus and multiple ab- 
scesses 

1.2 0.8 0.8 Left ureter completely obstructed by 
cancer of prostate; no nephrogram. 
Small man (52 kgm.) 


surgically) or accompanied by a mate with 
markedly reduced function. The internal 
diameter of the artery to a healthy hyper- 
trophied kidney in a youngish adult is 8.4 
to 8.6 millimeters with a standard deviation 
of 0.71 to 0.83 (Table II). The diameter is 
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Fic. 3. Patients with polycystic kidneys. a, VAH 
57800, a 33 year old Caucasian man; hypertensive. b, 
KFH 293429, a 43 year old Caucasian woman; hyper- 
tensive. H, Hepatic artery; LR, left renal artery; RR, 
right renal artery; S, splenic artery. 

Fic. 4. Patients with unilateral, probably secondary 
atrophy of a renal artery, coexisting with an irreversibly 
atrophic kidney. a, KFH 563660, a 38 year old Cauca- 


thus roughly 22 per cent greater than that 
of the artery going to one kidney of a normal 
pair. Effective renal blood flow to such 
kidneys is about double that for one kidney 
of a normal pair (14). Accommodation for 
doubling of blood flow nevertheless exists in 
this slight increase in diameter, as may be 
calculated from the following derivation of 
Poiseuille’s law: 


Dy iviecketoteanes (6) 
Qn Rn 


in which Q, and Q, are the quantities of 


blood flowing through the artery of a solitary 
kidney and of a single kidney of a normal 
pair, respectively; and R§ and Rx are the 


Fic. 4. 


sian man with calculous atrophy of the left kidney, con- F 


firmed at surgery. b, VAH 26604, a 65 year old Cauca- 
sian man with obstruction of right ureter, probably 


long-standing, secondary to carcinoma of bladder. Right F 


cutaneous ureterostomy failed to produce any recovery 


of right kidney even after a month. H, Hepatic artery: F 
LR, left renal artery; RR, right renal artery; S, splenic 


artery. 


radii, raised to the fourth power of the artery 


of a solitary hypertrophied kidney and of a 


single kidney of a normal pair, respectively. 
For example, VAH 44070 has a renal artery 
8.1 millimeters in internal diameter (‘lable 
II), whereas a young man of the same age 
and size with two normal kidneys has a 
renal artery 7.2 millimeters in internal 
diameter. Then 

G, 41° 

Q. 36 
or 1.7, that is, a difference of 85 per cent, 
which is almost the same as the differ- 
ence in actual effective renal plasma or 
blood flow. 
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Fic. 5. Retrograde pyelogram of KFH 130859, a 52 
year old Caucasian woman with bilateral partial ureteral 
obstruction from cancer of cervix. The same quantity 
of organic iodide was injected as had been aspirated 
through the ureteral catheters. The hydronephrosis is 
grade III bilaterally. Upon establishing free drainage 
of the left renal pelvis by pyelostomy it was found that 
the carcinoma extended through the periureteral lym- 
phatics almost to the pyeloureteral junction. 

Fic. 6. Postmortem examination of the patient de- 
scribed under Figure 5, who died 3 months after left 
pyelostomy from carcinomatosis of the cervix. There 
were no grossly visible metastases to the kidneys. a, LA, 
left kidney; RA, right kidney. b, Orifice of the left renal 
artery, LO, and of right renal artery, RO, in lumen of 
aorta. The aorta was slit longitudinally and spread flat 
for photography. c, Cross section of the left renal artery, 
la, and right renal artery, ra, transected at the same 
level. d, External appearance of left renal artery, /a, and 
of right renal artery, ra. 


Internal diameter of renal artery relative to 
that of splenic artery. As a relative standard 
one may select another visceral artery and 
thus cancel differences in caliber due to size 
of patient and perhaps also due to sex and 
age. In the young adult with two normal 
kidneys the renal artery is characteristically 
wider than the splenic. Thus, the ratios of 
the right renal artery to the splenic (RR/S) 
and of the left renal artery to the splenic 
(LR/S) are typically greater than 1 (Table 
I). The average for RR/S is 1.21 and for 
LR/S 1.18, with standard deviations of 0.25 
and 0.22, respectively (Table I). The ratio is 
higher in patients with renal hypertrophy, 
RR/S and LR/S being 1.52 and 1.6 with 
standard deviations of 0.37 and 0.23, respec- 


Maluf: INTERNAL DIAMETER OF RENAL ARTERY AND RENAL FUNCTION 







d 
Fic. 6. 


tively (Table II). Conversely, the ratio falls 
well below unity for the hypoplastic kidney, 
e.g., Table II, VAH 54688, LR/S, and 
Table III, PH 997356, LR/S; PH 868669, 
RR/S. 
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b 


Fic. 7. a, Cross section of segment of left renal artery 
of the patient described under Figures 5 and 6. Moderate 
magnification. A, Adventitia; J, intima; L, interal elastic 
lamella; M, media. b, Cross section of internal part of 
segment of right renal artery of same patient. Identical 
magnification as in ‘‘a.”’. J, Intima; ZL, internal elastic 
lamella. Note massive thickening of the intima of the 
artery to the right kidney, permitted to undergo atrophy 
by prolonged obstruction of the corresponding ureter. 


Internal diameter of renal artery relative to 
that of the hepatic artery. Another index of 
reference is the hepatic artery shortly before 
its bifurcation into the proper hepatic and 
the superior pancreaticoduodenal arteries 
(Fig. 1c). The hepatic artery is nearly iden- 
tical in caliber to the splenic. In young 
adults with two normal kidneys the renal 
artery is usually wider than the hepatic. 
Thus, the ratios of the right renal artery 
to the hepatic (RR/H) and of the left renal 
artery to the hepatic (LR/H) are 1.24 and 


1.20, respectively, with respective standard 
deviations of 0.18 and 0.28 (Table I). The 
ratio rises in cases of renal hypertrophy, in 
which RR/H was 1.4 and LR/H was 1.55, 
with respective standard deviations of () 30 
and 0.21 (Table II). Conversely, the ratio 
falls well below unity for the hypoplastic 
kidney, e.g., same cases listed for the splenic 
artery in the previous section. 

Internal diameter of the renal artery of con- 
genital polycystic kidney. All our several patients 
were in youth or middle life, all were 
moderately hypertensive, and all had renal 
arteries which were remarkably narrow. 
The renal arteries were narrow also with 
reference to the splenic and hepatic arteries 
(Table IV, VAH 57800 and KFH 293429; 
Figs. 3a and 3b, respectively; and Table 
III, PH 961761) although the liver and 
spleen were apparently cystic in at least 
2 cases, as indicated by clear areas and wide 
angles of arborization of arteries within these 
organs (Fig. 3b). The narrow renal arteries 
are probably correlated with a relatively low 
effective renal blood flow, the latter having 
been measured in 2 patients by Patton and 
Bricker. 

Although it is attractive to surmise that 
hypertension in these patients is associated 
with bilaterally narrow renal arteries, it is 
certain that bilaterally narrow renal arteries 
are not invariably accompanied by hyper- 
tension. Narrow arteries, bilaterally, have 
been noted in a 12 year old normotensive 
boy with bilateral congenital hydronephrosis 
(Table III, PH 817923); in a 40 year old 
normotensive man with irreversible uremia 
and advanced bilateral renal calculous dis- 
ease (Fig. 10); and in a 46 year old normo- 
tensive woman with advanced renal damage 
from calculous disease secondary to tubular 
hyperchloremic acidosis. Is it possible that 
kidneys which are so extensively damaged 
or which are subnormal cannot manufacture 
renin? 

Internal diameter of renal artery in advanced 
hydronephrosis. Acute hydronephrosis. —A !ew 
aortograms were performed during freedom 
from renal colic when a stone was impacted 
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Fic. 8. a, Cross section of internal part of segment of 
left renal artery of the patient described under Figures 
5 to 7. High magnification. E, Endothelium; /, intima; 
L, internal elastic lamella; /, media. b, Cross section of 
internal part of segment of right renal artery of same 
patient. Identical magnification as in upper photomicro- 
graph. £, Endothelium; J, intima; L, internal elastic 
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in the ureter and the symptoms were acute. 
Comparison of the renal artery of the af- 
fected side with the contralateral artery 
indicated no effect on the caliber of the 
renal artery (Fig. 9a and b; Table III, 
Nos. 19 and 20). 

Intermittent hydronephrosis.—Hydrone- 
phrosis secondary to herniation, presumably 
intermittent, of the renal pelvis between 
an extrahilar bifurcation of the renal artery 
is not associated with narrowing of the cor- 
responding renal artery provided renal func- 
tion has not been markedly reduced (Maluf, 
13; and Table I, VAH 43395). 

Prolonged hydrenephrosis.— Especially if 
hydronephrosis is advanced, it is associated 
with marked narrowing of the internal 
diameter of the renal artery. This seems to 
indicate irreversible renal damage. The 
renal artery may remain normal for 1 or 
2 centimeters from its origin at the aorta 
and then rapidly taper down to a fine lumen. 
(Fig. 4b; the right ureter of this patient 
was obstructed by carcinoma of the bladder 
for an unknown length of time. Right 
cutaneous ureterostomy failed to produce 


more than a negligible trickle of urine from 
the right kidney even at the end of a month. 
Ordinarily, relief of only moderately pro- 
longed obstruction of a kidney results in 
prompt diuresis from that kidney.) 
Structural changes causing narrowing of 
the lumen of the renal artery during pro- 
longed complete ureteral obstruction.—Op- 
portunity to study these changes occurred 
in an unfortunate woman who had bilateral 
ureteral obstruction from metastases of cer- 
vical carcinoma. Hydronephrosis was grade 
III and bilaterally equal (Fig. 5). The 
cancer extended through the periureteral 
lymphatics almost to the pyeloureteral junc- 
tion. To relieve the uremia a pyelostomy 
was established on the left side only. The 
patient died 3 months later from carcino- 
matosis at which time her left, or control, 
kidney was functioning adequately through 
the indwelling pyelostomy tube. Necropsy 
showed no grossly visible metastases to the 
kidneys. The left kidney was somewhat 
hypertrophied and the right kidney atrophic 
(Fig. 6a). Each kidney had a single renal 
artery. The external diameters of both left 
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Fic. 9. Aortogram of patients with short term ureteral 
obstruction by stone. a, VAH 54299, a 59 year old Cau- 
casian man with a ball-valve calculus obstructing ureter 
at pyeloureteral junction. The postaortographic left 
nephrogram was distinctly weaker than the right. b, 
VAH 29470, a 30 year old Caucasian man with complete 
obstruction of left ureter’ by a large cystine stone. C, 
Calculus or stone; LR, left renal artery; RR, right renal 
artery. 


and right renal arteries were identical (Fig. 
6d). The wall of the artery to the right 
atrophic kidney was considerably thicker 
than that of the left renal artery (Fig. 6c). 
The aortic orifice of the right renal artery 
was correspondingly narrower than that of 
the left renal artery (Fig. 6b). The difference 
in the diameter of the orifices was not due 
to atheroma. Microscopic examination of 
transverse sections of both renal arteries 
(Figs. 7 and 8) disclosed that the intima, 
I, of the artery to the atrophic right kidney 
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was much thicker than the intima of the 
left renal artery. The internal elastic lamella 
L, the media M, and the adventitia 4, 
showed no significant change. Trichrome 
staining to differentiate connective tissue 
from muscle showed no change in propor- 
tion of these components in the media. The 
marked thickening of the intima of the artery 
to the right atrophic kidney was evidently 
secondary to cellular proliferation and depo- 
sition of connective tissue fibers (Fig. 8/). 
Edema was absent or microscopically in- 
conspicuous. There was some thickening of 
the endothelium of the artery to the atrophic 
right kidney, apparently by cellular pro- 
liferation (Fig. 8£). 

A Mr. A. W. (VAH 60805) had hydro- 
nephrotic atrophy of the right kidney from 
a stone in the ureter. The patient under- 
went nephrectomy. The lumen of the renal 
artery was markedly diminished by intimal 
hyperplasia and hypertrophy. The media 
was normal. 

When an artery is ligated in continuity 
or divided and ligated, the lumen of the 
distal segment becomes partially or com- 
pletely occluded and the lumen of the 
proximal segment becomes partially so. 
Thoma called the cellular proliferation of 
the arterial intima a ‘“‘fibrous endarteritis” 
or a “compensatory endarteritis,” the latter 
because it was thought to compensate for 
decrease in thickness of the media of the 
artery of an amputated limb. Thoma’s 
earliest such case was 4 months after am- 
putation. In our patient there was no ap- 
preciable loss in thickness of the media. 
In arteries ligated in continuity, experi- 
mentally, Thoma did not find as marked 
atrophy of the media as in the human limb 
stumps, even though the animals were 
sacrificed not earlier than 4 to 5 months 
after the ligation. Warren noted that de- 
finitive obliteration of an arterial lumen 
after ligature is by “‘arteritis” springing from 
the intima: thickening of the intima by cells 
which appear fusiform. Mehrotra noted that 
proliferation of intimal cells becomes prom- 
inent on the ninth day after arterial liga- 
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tion. The role of intimal proliferation in the 
neonatal definitive closure of the ductus 
arteriosus is striking. Proliferation of the 
intima is an important component in neo- 
natal occlusion of the hypogastric arteries. 

Internal diameter of the renal artery in ad- 
vanced damage from ‘‘calculous disease.”’ The 
internal caliber of the artery to a sub- 
normally functioning kidney tends to be 
narrower than normal which results in a 
subnormal ratio with the splenic or hepatic 
arteries. A narrow renal artery is always 
indicative of reduced renal function. Sub- 
normal ratios of RR/H and LR/H in Tables 
III and IV are associated with advanced 
renal damage, as noted in the column under 
“Remarks.” 

When there is unilateral narrowing of a 
renal artery the intensity of the associated 
instantaneous nephrogram is also taken into 
consideration before considering nephrec- 
tomy. The intensity of the renal shadow is 
compared with that in the scout film taken 
before the intra-aortic injection. The in- 
stantaneous nephrogram is probably due to 
uptake of the iodide by the tubule cells 
rather than to its concentration in the lumen 
by tubular reabsorption of water and tubular 
secretion of iodide: (1) Historadiograms and 
autoradiograms of slices of rabbit kidney 
removed soon after the intravenous injection 
of organic iodide show iodine in the tubule 
cells. Positive results would probably have 
been more frequent if the kidneys were re- 
moved within seconds after the injection 
rather than after a few minutes. (2) When 
the renal parenchyma is normal the nephro- 
gram is most intense very briefly after the 
injection and then rapidly falls off in in- 
tensity. That the nephrographic effect de- 
pends mainly on function of the tubule cells 
was brought out by Edling and associates 
who found that attempts at intravenous 
pyelography in patients or animals in shock 
—in whom urine was not being filtered— 
resulted in a nephrogram if the renal 
parenchyma was normal. 

When the renal artery is narrow and there 
is no instantaneous nephrogram, renal at- 
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Fic. 10. a, Aortogram of a 40 year old Mexican man 
(VAH 36760) with long-standing loose calculi in the 
pelvis of both kidneys and in the dilated left ureter. c, 
Calculi in renal pelvis and remnants of calyces; A, hepatic 
artery; /, left renal artery; 7, right renal artery; s, splenic 
artery; u, left ureteral calculi. b, Excretory urogram, 
after intravenous injection of 70 per cent urokon, of 
same patient several months after removal of all stones. 
The urokon is poorly concentrated by the left kidney 
and moderately concentrated by the right kidney in spite 
of a glomerular filtration rate of only 19.5 per cent of 
normal (inulin clearance was 25 c.c. per min. and en- 
dogenous creatinine clearance 30 c.c. per min.). Outlines 
of the kidneys are depicted by broken lines of ink. 


rophy is complete or practically so (e.g., 
Fig. 4a and Fig. 11, left kidney). The patient 
depicted in Figure 10 had advanced bilateral 
calculous atrophy of both kidneys. There 
was bilateral hydronephrosis and a pile of 
calculi in the left ureter, u. Because of the 
bilateral damage, the narrow renal arteries, 
the almost absent left nephrogram (Fig. 
10a), and the mild uremia, great care was 
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Fic. 11. Aortogram of elderly man with a large stag- 
horn calculus, C, and satellites in right kidney and history 
of calculi in left kidney; LR, left renal artery; RR, right 
renal artery. The more prominent right nephrogram and 
the wider caliber of the right renal artery indicate that 
his right kidney is the principal functioning kidney in 
spite of its large calculus. This fact and his precarious 
cardiovascular condition caused us to leave the staghorn 
alone. 


necessary in conserving all renal paren- 
chyma during removal of all the calculi. 
Intravenous pyelography several months 
after removal of all calculi (Fig. 10b) 
showed poor concentration by the left kid- 
ney and moderate concentration by the 
right kidney, although his inulin clearance 
was 25 per cent of normal. This observation 
tends to confirm the findings of Edling and 
associates who observed that when there 
was very low contrast in excretory urog- 
raphy the inulin clearance was 8 to 27 
cubic centimeters per minute and the para- 
amino-hippurate clearance (effective 
renal plasma flow) was 29 to 98 cubic centi- 
meters per minute. 

Internal caliber of renal artery in miscellaneous 
conditions. Kidneys with large ‘‘solitary”’ 
cysts do not characteristically have a nar- 
rower renal artery than the contralateral 
normal kidney (‘Table III, Nos. 1 to 5). This 
fact suggests that these cysts do not ordi- 
narily cause serious damage to the kidney. 
Although the intracystic pressure is higher 
than the renal venous pressure, as noted by 
direct measurements, it is doubtful whether 
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this fact compromises renal venous flow as 
these cysts are notably peripheral. Their 
effects would thus be dissipated by displac- 
ing the kidney rather than by compressing 
the renal parenchyma. The pathogenesis of 
these cysts is unknown and the liquid they 
contain is apparently not a glomerular 
filtrate. 

Multicystic kidneys may be distinguished 
from polycystic kidneys by two main fea- 
tures: (1) They are typically unilateral, and 
(2) they are apparently not hereditary. A 
kidney which consists predominantly of 
cysts has a greatly narrowed renal artery 
and a poor nephrogram. The renal artery to 
a nonfunctioning multicystic kidney in a 
68 year old man was of almost normal 
caliber by translumbar aortography (6.6 
mm. compared to 7.4 mm. for the contra- 
lateral artery). The lumen of the artery to 
the multicystic kidney was almost filled with 
a cylinder of a cheesy plaque, through and 
around which blood obviously flowed. This 
radiolucent plaque was not evident in the 
arteriogram. Thus, while a narrow renal 
artery always indicates diminished renal 
function, an artery of normal caliber is not 
necessarily demonstrative of normal func- 
tion. 

Adenocarcinoma of the kidney is not in- 
frequently accompanied by appreciable en- 
largement of the corresponding renal artery 
(Table III, Nos. 7 and 9). 


DISCUSSION 


One of the values of translumbar aortog- 
raphy is giving qualitative information 
about extant or potential renal function 
under the following circumstances: 

1. Prolonged unilateral ureteral obstruc- 
tion when retrograde catheterization is im- 
possible and there is no visible concentration 
of intravenously injected organic iodide. 
This condition may occur from carcinoma 0! 
cervix, bladder, prostate, or rectum; from 
stone; from ureteroenterostomy; and from 
inadvertent ligation of ureter during pelvic 
surgery—gynecologic, general surgical (ab- 
dominoperineal resection of rectum), and 
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urologic (prostatectomy). It is commonly 
stated that one can tell by exposure at sur- 
gery whether a kidney is worth salvaging. 
It is my experience that the usual tendency 
is to underrate a kidney at surgery. Perhaps 
there is the subconscious desire to “get 
away” with a quick nephrectomy and an 
easier postoperative course. 

2. Congenital unilateral hydronephrosis 
when function is difficult to measure owing 
to a capacious pelviocalyceal system. Excre- 
tion of substances such as organic iodides 
and phenolsulfonphthalein thus would be 
difficult to evaluate by indwelling ureteral 
catheter during a short period of 20 
minutes to 2 hours. The intensity of the 
nephrogram and the caliber of the renal 
artery would be informative. 

3. To establish the relative importance of 
two damaged kidneys. When surgery is 
indicated on both kidneys, it has been my 
policy to correct the poorer kidney first. An 
example of this is presented in Figure 10. 


SUMMARY 


1. The internal diameter of the renal 
artery of a young human adult with two 
normal kidneys is 6.6 millimeters (6=0.75 
to 0.88). 

2. When a kidney receives more than one 
artery from the aorta the equivalent diam- 
eter, D, is obtained from the equation: 





D="V/Di'+D:'+ - - Dat 


in which D, and Dz are the diameters of two 
such arteries and D, the diameter of the 
nth such artery. 

3. The internal diameter of the renal 
artery of a hypertrophied solitary kidney is 
about 8.5 millimeters (6=0.71 to 0.83). The 
increase in diameter over that of the artery 
to a kidney of a normal pair is quite ade- 
quate to accommodate the doubling in 
blood flow through the hypertrophied kid- 
ney without necessitating any changes of 
pressure-head or of peripheral resistance. 

4. The ratio of internal diameter of renal 
artery to splenic or hepatic artery is typical- 
'y greater than unity when the kidney is 
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normal. The ratio rises in renal hypertrophy 
and falls in renal hypoplasia or reduced 
renal function. 

5. The internal diameter of the renal 
artery of the congenital polycystic kidneys 
has been remarkably narrow. 

6. The internal diameter of the renal ar- 
tery in advanced hydronephrosis has been 
as follows: (a) normal in advanced hydro- 
nephrosis from acute ureteral obstruction; 
(b) normal in intermittent hydronephrosis 
when renal function has not been markedly 
reduced; (c) markedly narrowed in pro- 
longed hydronephrosis with consequent 
renal atrophy; (d) narrowing of the in- 
ternal diameter of the renal artery in cases 
of prolonged hydronephrosis is the result of 
enlargement of the intima by cellular pro- 
liferation and fiber deposition. 

7. A narrow renal artery is always indica- 
tive of reduced renal function, but an artery 
of normal caliber by aortography does not 
necessarily imply normal renal function. 
Assistance in renal evaluation should be 
obtained from the intensity of the instan- 
taneous nephrogram. 

8. Kidneys with large ‘‘solitary” cysts 
characteristically do not have a narrower 
renal artery than the contralateral normal 


kidney. 
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CARCINOMA OF THE EXTRINSIC LARYNX 


FRANK C. MARCHETTA, M.D., F.A.C.S., HENRY C. RIEGLER, M.D., and 
WALTER T. MAXWELL, M.D., F.A.C.S., Buffalo, New York 


In Aprit 1957, the results of 158 cases of 
carcinoma of the intrinsic larynx treated at 
the Roswell Park Memorial Institute were 
reported. The results of similar lesions treat- 
ed with radiation and with surgery were 
compared. Other lesions of the larynx were 
subsequently analyzed. 

The present report represents a study of 
carcinoma of the extrinsic larynx, again 
comparing the results obtained with radia- 
tion and surgery in patients with similar 
lesions and involvement. The extrinsic larynx 
was defined as that portion of the larynx 
above the free margins of the ventricular 
bands (false vocal cords) and was diagram- 
matically represented in Figure 2 of the 
previous article (1). 

The clinical charts of 304 consecutive 
patients admitted to the Institute from 1935 
to 1955 were reviewed. Of these, 270 pa- 
tients had a positive biopsy report of squa- 
mous cell carcinoma. Thirty-four patients 
were excluded from the study for one of the 
following reasons: (1) The patients were 
examined clinically and did not return either 
for biopsy or for treatment. (2) In a few 
instances, patients were treated without 
biopsy. 

Three types of lesions were recognized. 
The first of these was the extrinsic cord 
lesion or the cancer which theoretically be- 
gan on the vocal cord and extended upward 
to involve the ventricular band and base of 
the epiglottis (Fig. 1). The second was the 
lesion which appeared to have its primary 
origin on the epiglottis itself (Fig. 2). The 
third was the lesion which appeared to have 
its origin on the arytenoids and aryepiglottic 
folds (Fig. 3). Pyriform sinus lesions were 
not included. 


From the Head and Neck “‘A”’ Service, Roswell Park Memorial 
Institute, Buffalo, New York. 


AGE AND SEX 


The youngest patient was 30 years old 
and the oldest was 86 years old. Cancer of 
the extrinsic larynx occurred most fre- 
quently in the fifth and sixth decades, dem- 
onstrating the same age incidence found 
in patients with carcinoma of the intrinsic 
larynx. 

Twenty-four, or 10 per cent, of the pa- 
tients were females. This figure suggested 
that cancer of the extrinsic larynx occurred 
more frequently in females than cancer of 
the intrinsic larynx (2 per cent of intrinsic 
lesions occurred in females). 


SYMPTOMATOLOGY 


The patient’s complaints were usually of 
several weeks’ or months’ duration with an 
average of 5 months. MHoarseness was 
present in all patients with lesions involving 
the vocal cords. Dyspnea was also a more 
frequent symptom in these patients as com- 
pared to other patients with lesions well 
above the vocal cords. Sore throat and 
dysphagia were the most common com- 
plaints in patients with lesions involving the 
epiglottis, arytenoids, and aryepiglottic folds. 

When all cases of cancer of the extrinsic 
larynx were considered, hoarseness was the 
most frequent complaint and occurred in 
74 per cent of patients. Sixty-two per cent 
of patients complained of sore throat, 59 per 
cent of dysphagia, 30 per cent of a lump in 
the neck, 27 per cent of cough, 17 per cent 
of hemoptysis, and 15 per cent of dyspnea 
(Table I). 


PHYSICAL FINDINGS 


In almost every case, the lesion was visual- 
ized with a laryngeal mirror. The extent of 
involvement was subsequently more accu- 
rately determined by direct laryngoscopy, 
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Fic. 2. 


at which time a biopsy was taken. In most 
instances, the primary lesion was well ad- 
vanced and of considerable size (2 to 4 cm. 
in diameter) at the time of examination and 
treatment. 

Lymphadenopathy in the radiation cases 
was evaluated clinically. Palpable lymph 
nodes, 1 centimeter or more in diameter, 
were considered clinically significant and 
presumptive evidence of metastatic disease. 
The incidence of clinical metastases increased 
with involvement of structures higher in the 
larynx. Forty per cent of patients with ex- 
trinsic cord lesions, 62 per cent of patients 
with epiglottic lesions, and 67 per cent of 
patients with lesions starting on the ary- 
epiglottic fold had clinical adenopathy. 

A more accurate incidence of metastatic 
adenopathy was determined from the sur- 














Fic. 1. Squamous cell carcinoma of the extrinsic 
larynx (extrinsic cord lesion). Involvement of band and 
base of epiglottis. 

Fic. 2. Squamous cell carcinoma of the extrinsic larynx. 
Involvement of epiglottis. 

Fic. 3. Squamous cell carcinoma of the extrinsic 
larynx. Involvement of aryepiglottic fold. 


gical specimens. The incidence of histolog- 
ically positive nodes in the group of 29 
patients treated surgically was 60 per cent. 
TREATMENT AND RESULTS 

Two hundred and forty-one patients were 
treated with radiation. Of these, there were 
63 with extrinsic cord lesions, 88 with lesions 
of the epiglottis, and 90 with cancers involv- 
ing the arytenoids and aryepiglottic folds. 

In general, these 241 patients received 
external roentgen therapy. A few patients 
received supplemental radiation with a ra- 
dium pack or radium seed implantation. 
External radiation was used exclusively since 
1943 and this was usually administered with 
a 200 kilovolt machine through 2 antero- 
lateral ports over the larynx, half-value 
layer 0.9 millimeter copper, delivering a 
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Fic. 4. Survival curves representing 241 patients with 


carcinoma of the extrinsic larynx treated initially with 
radiation therapy. 


total tumor dose of 4,500 to 6,000 roentgens 
over a 4 to 5 week period. The ports were 
modified to cover palpable nodes in those 
patients who presumably had metastatic 
disease. In more recent years, some of the 
patients were treated with a 400 kilovolt 
x-ray machine. 

Survival curves resulting from radiation 
therapy were charted first for each of the 3 
subgroups. At the end of 24 months, 82 per 
cent of patients with extrinsic cord lesions, 
76 per cent of patients with epiglottic can- 
cers, and 78 per cent of patients with cancers 
involving the arytenoids and aryepiglottic 
folds were dead of disease. Eleven per cent, 
16 per cent, and 14 per cent of patients, 
respectively, were free of disease at the end 
of the 24 month period. The remaining in- 
crements represented patients who were 
either living with disease or had died of other 
causes. These results showed no apparent 
difference in prognosis between subgroups 
and, consequently, a survival curve repre- 
senting all patients with carcinoma of the ex- 
trinsic larynx treated initially with radiation 
therapy was developed (Fig. 4). 

This curve showed that at the end of 24 
months, 78 per cent of patients were dead of 
disease, 4.5 per cent were living with disease, 
2.1 per cent were dead of other causes but 
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Fic. 5. Survival curves for 29 patients with carcinoma 
of the extrinsic larynx who were treated initially by radical 
surgery. 


free of disease at the time of death, 1.3 per 
cent were dead of other causes but had active 
cancer at the time of death, and only 14.1 
per cent showed no evidence of disease 
(Fig. 4). 

During the years 1935 to 1953, radiation 
was considered the treatment of choice for 
patients with carcinoma of the extrinsic 
larynx. Surgery was performed only in rare 
instances. Since 1953, surgery was con- 
sidered the treatment of choice and radiation 


was administered only rarely. ‘This group of 


241 radiation cases represented practically 
no selection. 


SURGERY 


Twenty-nine patients were treated surgi- 
cally; 14 with total laryngectomy and 15 


TABLE I.—SYMPTOMATOLOGY IN 270 PATIENTS 
WITH CARCINOMA OF THE EXTRINSIC LARYNX 


Arytenoids 
and 
Extrinsic aryepiglottic All 
cord Epiglottis folds cases 
(77 (95 (98 (270 
patients) patients) . patients) patients) 
Hoarseness. ... . 100 57 67 74 
Sore throat..... 47 69 73 62 
Dysphagia. . . . 47 68 64 59 
Lump in neck... 21 31 38 30 
er 30 31 25 27 
Hemoptysis. . . . . 17 20 15 17 
Dyspnea....... 32 5 8 15 





Figures equal per cent of patients. 
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with total laryngectomy and radical neck 
dissection. In 4 instances a radical neck dis- 
section was performed for metastatic nodes 
which appeared subsequently to the original 
operation. 

As mentioned previously, there were his- 
tologically positive nodes in 60 per cent of 
the surgical specimens and because of this, 
total laryngectomy with radical neck dissec- 
tion was adopted as basic therapy for all 
patients with carcinoma of the extrinsic 
larynx. 

The survival curve of the 29 patients 
treated initially by radical surgery showed 
that at the end of 24 months, 27 per cent 
were dead of disease, 7 per cent were living 
with disease, 7 per cent were postoperative 
deaths, 14 per cent were dead of other causes 
but showed no evidence of disease at the 
time of death, and 45 per cent showed no 
evidence of disease (Fig. 5). 


DISCUSSION 


A comparison of the two curves (Figs. 4 
and 5) suggests a definite improvement in 
survival for the patients treated surgically. 


The surgical cases are few in number and 
many more must be added before more 
positive statements can be made. 

Poor risk patients and those with inoper- 
able disease who, in most instances, are sub- 
sequently sent for radiation must be included 
in the group of surgical failures. 

More modern and improved radiation 
techniques and radiation morbidity must be 
considered in future studies if one is to com- 
pare the two modes of therapy. 


SUMMARY 


1. Two hundred and seventy treated cases 
of carcinoma of the extrinsic larynx were 
analyzed. 

2. The age, sex, and symptomatology 
were discussed. 

3. The survival curves of radiation treated 
patients and surgically treated patients were 
plotted. Results of radical surgery suggested 
a definite improvement in survivorship. 
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CARCINOMA OF THE BREAST IN MIDDLETOWN, U.S. A. 


THOMAS C. MOORE, M.D., F.A.C.S., DONALD R. JUDD, M.D., and 
WILL C. MOORE, M.D., F.A.C.S., Muncie, Indiana 


MucH OF THE REPORTED EXPERIENCE with 
carcinoma of the breast has come from the 
larger private clinics and from university 
hospitals where one may expect an un- 
avoidable selection in case material and 
where follow-up studies are difficult to carry 
out and often incomplete. Little informa- 
tion has been made available from the 
moderate sized, nonsuburban type of com- 
munity hospital. For this reason it has 
seemed desirable to record a rather unusual 
experience with 307 consecutive cases of 
histologically verified carcinoma of the 
female breast studied during a 16 year 
period, 1935 through 1951, at the Ball 
Memorial Hospital in Muncie, Indiana. 
None of the patients has been lost to follow-up 
and all living patients have been followed 
for a minimum of 6 years. 

Although recently expanded to 453 beds, 
the Ball Memorial Hospital, during the 
period of this study, was a general hospital 
of 250 beds and the only hospital serving 
Muncie, with a population of 60,000, and 
Delaware County, with a population of 
95,000. Muncie is the commercial and shop- 
ping center of east central Indiana. It is a 
heavily industrialized city surrounded by a 
rich and relatively densely populated farm- 
ing area. In addition, a state owned and 
operated college is located within the city. 
Approximately 95 per cent of the popula- 
tion of the city are of European descent and 
5 per cent are Negro. 

Medical care is provided at the Ball Me- 
morial Hospital for both private and charity 
patients. Surgical privileges at this institu- 


From the Surgical Service, Ball Memorial Hospital, Muncie, 
Indiana and the Department of Surgery, Indiana University 
School of Medicine, Indianapolis, Indiana. 

Aided by a grant from the Delaware County (Indiana) Chap- 
ter of the American Cancer Society. 
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tion, from the time of its opening in 1929, 
have been granted only to men who have 
been trained in surgery and whose prac- 
tices have been limited to that specialty. It 
has been the custom of this community that 
virtually all medical problems have been 
handled locally regardless of the financial 
status of the patient. Thus, the experience 
reported here may be regarded as represent- 
ing, in effect, the total 16 year experience of 
this middle sized American community with 
cancer of the breast. 

The value of this study as a representa- 
tive and unselected American experience 
with cancer of the breast is enhanced by the 
position of this city as the nation’s best 
known and most thoroughly studied “‘typical 
American city.” In 1925, and again in 
1935, Professors Robert S. and Helen Mer- 
rell Lynd of Columbia University visited 
Muncie and, with the aid of a staff of field 
assistants, carried out exhaustive sociologic 
studies over a period of many months. Mun- 
cie was selected for their study as a city 
which was as representative as possible of 
contemporary American life. It was re- 
garded as being sufficiently self-contained, 
compact, and homogeneous to be manage- 
able in a total-situation study. The absence 
of any outstanding peculiarities or acute 
local problems which would mark it off from 
the mid-channel sort of American com- 
munity also was considered to be of impor- 
tance in the selection of the city. These in- 
vestigations by the Lynds and their associ- 
ates led to the publication of the widely read 
books, Middletown and Middletown in Transi- 
tion. These books have become standard 
fixtures in the undergrade sociology curric- 
ulum of most American colleges. 

Detailed hospital and follow-up clinical 
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series. 


Age distribution of all patients included in 


data have been maintained and tabulated 
in all cases of malignant neoplasm seen at 
this hospital since 1935. Only 4 of 3,114 pa- 
tients with malignant tumors have been 
lost to follow-up. The value of such a 
thorough study of the cancer problem at 
the community level has become increasingly 
apparent with the passage of time. 


CLINICAL FINDINGS 


The majority of the patients were seen 
initially because of a painless lump or mass 
in the breast. The statements made by the 
patients relative to the precise duration of 
time that the mass had been present and 
detectable prior to the seeking of medical 
attention varied widely and were most diffi- 
cult to evaluate. Two of the patients had 
received prior treatment elsewhere and 305 
of the lesions were primary ones. The left 
breast was involved in 160 cases and the 
right in 140. Bilateral mammary involve- 
ment was encountered in 5 cases. Seven of 
the patients were negroes and the remainder 
were white. The financial resources of the 
patients included in this series ranged from 
zero to ten million dollars. 

The 307 cases of carcinoma of the breast 
accounted for approximately 10 per cent of 
the 3,114 cases of malignant tumor seen 
during this period of time. The youngest 
patient was 22 years of age and the oldest 
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was 90. The majority of the patients (71 per 
cent) were in the 40 to 70 years of age range 
with the peak incidence between 50 and 60 
years (Fig. 1). Only 11 per cent of the car- 
cinomas occurred prior to 40 years of age. 
None of the patients was pregnant or lac- 
tating at the time of tumor discovery and 
operation. 


METHODS OF TREATMENT 


The Halsted type of radical mastectomy 
was utilized as the operation of choice in the 
majority of cases. It was carried out in 271 of 
the 305 cases seen initially at this hospital 
(89 per cent). Simple mastectomy was per- 
formed in 31 cases. In 3 cases, only a biopsy 
was taken. The 2 secondary cases involved 
the care of local recurrences. One patient 
was managed by excision and the other by 
radiation of the area of local recurrence. 
The age of the patient appeared to be the 
principal indication for performing a simple 
mastectomy instead of the radical opera- 
tion. Twenty-three of the 31 patients who 
were managed by simple mastectomy (74 
per cent) were 70 years of age or over, 
whereas only 18 per cent of the entire group 
of 307 patients were in this age range. The 
average age of these 23 patients was 77 years. 

Preoperative radiation therapy was not 
employed. Postoperative radiation therapy 
was given in 4 of the patients managed by 
simple mastectomy and in 57 of those upon 
whom radical mastectomy was carried out. 
It was employed more frequently in the 
group of patients who were shown to have 
axillary nodal mastastases. ‘Thirty-six of the 
patients who received radiation therapy 
following radical mastectomy had axillary 
metastases while 21 who received therapy 
were free of demonstrable axillary involve- 
ment. 

Although roentgen survey of the chest 
and the more likely areas of bone metastasis 
was made on occasion, no effort was made 
to carry out these studies routinely. In ad- 
dition, relatively little was done to limit the 
use of mastectomy because of the extent of 
local involvement. All but 3 of the 305 
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primary cases were managed by some form 
of mastectomy. 

All but 6 of the patients were managed 
by 5 surgeons; the majority of them, 281 
cases (92 per cent), by 3 surgeons. One 
hundred and seventy-one of the patients 
(56 per cent) were operated upon by one of 
the authors (W.C.M.). 


RESULTS 


The results of treatment are known in all 
of the patients in this series. None of the 
patients has been lost to follow-up. The 
period of survival in all cases has been cal- 
culated from the moment of the biopsy and 
the microscopic confirmation of the diag- 
nosis of carcinoma of the breast. There was 
no operative mortality. 

One hundred and ten patients are living 
and 197 are dead. Forty-seven of the living 
patients have been followed-up for 10 or 
more years following operation; 20 of them 
have survived in excess of 15 years. 

In the group of 197 patients known to be 
dead, the greatest incidence of fatality oc- 
curred in the first 5 years following opera- 
tion. One hundred and forty-three of the 
197 patients (73 per cent) died during this 
period (Fig. 2). Although the greatest 
number of deaths per year occurred in the 
first year after operation, the yearly in- 
cidence of fatality was relatively constant in 
the first 5 years. The number of deaths per 
year during this period ranged from 21 to 
36 and averaged 29. The number of deaths 
fell rather sharply in the sixth year and this 
trend continued through the second 5 years 
following operation. Only 41 of the 197 
deaths (21 per cent) occurred during this 
period. Thirteen of the patients known to be 
dead were alive 10 years after operation. 
These 13 patients died from 11 to 22 years 
after operation. Six of the 13 lived 15 or 
more years. It is of interest that death re- 
sulted from metastatic carcinoma of the 
breast in only 5 of the 13. Death in these 5 
patients was produced by metastatic car- 
cinoma 11, 12, 13, 15, and 20 years follow- 
ing operation. 
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YEARS 1 2 3 4 5 6 7 8 9 10 


Fic. 2. Survival time of the 197 patients known to be 
dead. Of the 197 patients, 161 were living 1 year follow- 
ing operation, 129 were living 2 years after operation, 
and so on. 


The cause of death is known in all but 5 
of the 197 patients who have died (Table I). 
Metastatic carcinoma of the breast was the 
cause of 158 of the 197 deaths (80 per cent). 
In 5 additional cases (2.5 per cent) death 
was associated with the occurrence of a 
primary carcinoma elsewhere in the body. 
Nonneoplastic causes of death were en- 
countered in 29 cases (15 per cent). In 20 of 
these 29 cases, death resulted from cardi- 
ovascular or cerebrovascular causes. 

From these findings, it is apparent that 
the use of the term “‘cure” relative to car- 
cinoma of the breast on the basis of a limited 
period of postoperative follow-up may be 
somewhat misleading. For this reason, we 
have elected not to attempt to differentiate 
between 5 year “survivals” and 5 year 
*“‘cures.”’ We shall review the results in this 
series solely on the’basis of patient survival. 


TABLE I.—CAUSES OF DEATH 


No. 

Metastatic carcinoma of the breast..............e0000+ 158 

Primary carcinoma elsewhere... .......6.0sscccsccecs 5 

CCM 5 cae Ch.ccstednincwaaeeadeneee cen: 29 
nN  OCCCCL OPT OT EE eer ere 16 
CPU os ee ccccceconcudncseees 4 
RIMMER oi ac bhi Sad oie daw es ateawrnta tes 2 
WRI 556 a cccnk sa wascansagucreuaedus 2 
WISE INOS. os 5 cic teeeceeecaaduces 2 
DRUMINENE MOINES 5 oon os edrcnveesncnne 1 
Bleeding duodenal ulcer................06: 1 
DUR SMN 5 6 cie cbc ccnuseonnenians 1 

INS fe aaa sd poo ea oe ho ades Comee ean 5 

Es owedca Scccudckiccaednueneancexnerecbesetea 197 
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AGE 30-40 | 40-50 | 50-60 | 60-70 | 70-80 | 80-90 |90-100 |TOTAL 


2 





NO, OF PATIENTS 3 29 “4 79 65 46 10 1 307 





NO. OF PATIENTS 
SURVIVING 3 11 49 36 40 20 3 0 165 
5 YEARS 





























Fic. 3. Five year survival of all patients according to 
age groups. 


Both the 5 and 10 year follow-up results 
will be presented. 

Five year survival. One hundred and sixty- 
five of the 307 patients in this series (54 per 
cent) survived 5 years. When the 5 year 
survival was analyzed by age groups, the 
decade containing a significant number of 
patients with the highest per cent of 5 year 
survivals was found to be the one from 40 to 
50 years of age (Fig. 3). Sixty-six per cent 
of the 74 patients in this age group survived 
5 years. It was of interest that despite their 
advanced age, 43 per cent of the patients in 
the 70 to 80 years age group survived 5 
years. 


TABLE II.—METHODS OF TREATMENT AND 5 YFAR 
SURVIVAL RESULTS 


No. surviving Percent 5 year 


Treatment No. of cases 5 years survival 
Radical mastectomy. 271 149 55 
Simple mastectomy. . 31 14 45 
Biopsy only......... 3 0 0 
Excision of local re- 

currence......... 1 1 100 
Biopsy of local recur- 

rence and radiation mee ae 100 
IR ee 307 165 54 


TABLE III.—CORRELATION OF TIME REQUIRED 
FOR RADICAL MASTECTOMY WITH 5 YEAR 
SURVIVAL 


Duration of operation, mins. No. of cases Per cent 5 year survival 

30 4 50 

30-60 75 47 

60-90 97 59 

90-120 45 49 
120-150 39 64 
150-180 7 43 
180-210 3 0 
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All but 5 of the 307 patients were man- 
aged by simple or radical mastectomy 
(Table II). Fifty-five per cent of the 271 pa- 
tients upon whom radical mastectomy was 
carried out survived 5 years. Although only 
45 per cent of the 31 patients managed by 
simple mastectomy survived 5 years, it 
should be pointed out again that this opera- 
tion in this series was performed largely on 
more elderly patients. None of the 3 pa- 
tients upon whom only biopsy was under- 
taken survived 5 years. Both patients with 
secondary lesions, whose treatment was for 
local recurrences, survived 5 years. 

The single most important factor in- 
fluencing the outcome of the definitive treat- 
ment of carcinoma of the breast was found 
to be the presence or absence of axillary 
nodal metastasis. Axillary nodal metastasis 
was demonstrated microscopically in 52 per 
cent of the 271 patients managed by radical 
mastectomy. Seventy-three per cent of the 
patients in whom no axillary metastasis 
could be demonstrated survived 5 years, 
while only 31 per cent of those with axillary 
metastasis were alive at the end of this 
period. The incidence of axillary metastasis 
by age groups was remarkably constant 
(Fig. 4). In the 5 decades which included 
all but 6 of the 271 patients managed by 
radical mastectomy, the incidence of axil- 
lary metastasis ranged from 48 to 57 per 
cent. 

The 5 year survival by age groups varied 
more in the group of patients managed by 
radical mastectomy who were found to have 
axillary metastasis than in the group without 
axillary involvement (Figs. 5 and 6). In 
both groups, the best survival results were 
encountered in the 40 to 50 year age range. 

The suggestion has been made in the 
literature that a correlation exists between 
the time devoted to carrying out a radical 
mastectomy and the 5 year survival; the 
longer operations, especially those in ex- 
cess of 4 hours, being associated with supe- 
rior 5 year survival results. No such correla- 
tion was found in this study (Table III). 
The time required to perform the radical 
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Fic. 4. Incidence of axillary node metastasis by age 
groups in patients managed by radical mastectomy. 


mastectomy was available in 270 cases. In 
176 of these cases, the duration of operation 
was 90 minutes or less. The 5 year survival 
in this group of patients was 54 per cent. 
This survival is virtually identical with the 
53 per cent 5 year survival found in the 
group of 94 patients in which the duration 
of operation was in excess of 90 minutes. 
One of the more controversial features of 
the postoperative management of patients 
with carcinoma of the breast concerns the 
desirability of supplemental radiation ther- 
apy. In this series, the majority of patients 
(214) did not receive radiation therapy fol- 
lowing radical mastectomy. The 5 year 
survival of this group was 54 per cent. Radi- 
ation therapy was given after operation in 
57 ‘cases. Sixty per cent of these patients 
survived 5 years. When these results were 
analyzed with respect to the presence or 
absence of axillary nodal involvement, it was 
found that postoperative radiation therapy 
was utilized more frequently when axillary 
metastasis was encountered. Axillary metas- 
tasis was present in 63 per cent of the 57 pa- 
tients who were given postoperative radia- 
tion therapy, as compared with metastatic 
axillary involvement in 49 per cent of the 
patients managed by radical mastectomy 
without radiation therapy. Analysis of the 
results of postoperative radiation therapy 
in the group of patients without axillary 
metastasis reveals essentially the same 5 year 


























Fic. 5. Five year survival following radical mastectomy 
by age groups in patients with axillary node metastasis. 


survival results with and without supple- 
mental radiation therapy (Table IV). How- 
ever, in the group with axillary metastasis, 
an improvement in the 5 year survival re- 
sults accompanied the use of postoperative 
radiation. Although the number of patients 
involved was relatively small, 53 per cent of 
the 36 patients who received radiation ther- 
apy following operation survived 5 years. 
This may be compared with a 34 per cent 
5 year survival in a group of 104 patients 
with axillary involvement who were man- 
aged without postoperative radiation. Post- 
operative radiation therapy was employed 
in only 4 of the patients managed by simple 
mastectomy. Three of the 4 survived 5 
years. 
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NO.OF PATIENTS 3 14 35 33 32 12 2 131 
NO. OF PATIENTS 
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Fic. 6. Five year survival following radical mastectomy 
by age groups in patients without axillary metastasis. 
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TABLE IV.—RESULTS OF RADIATION THERAPY 
FOLLOWING RADICAL MASTECTOMY IN  PA- 
TIENTS WITH AND WITHOUT AXILLARY METAS- 
TASIS 

No. surviving Per cent 5 year 
No. of cases 5 years survival 
No axillary metastasis 
Radical mastectomy 110 80 73 
Radical mastectomy 
and radiation 


PRERADY sis64>.'00.6 21 15 71 
Axillary metastasis 
Radical mastectomy 104 35 34 


Radical mastectomy 
and radiation 
RACRADY 6:04 36 19 


Totals........ s 271 149 


wyu 
Ur] w 


TABLE V.—RESULTS OF 10 YEAR FOLLOW-UP IN 184 


CASES 
No. of cases Per cent 

MICH PEAY MUIWAV AN 1) vic. c cha cde oulees ss 60 33 
Dead within 10 years)... 5.5. é<606.0-6s.0 124 67 

Death due to carcinoma of breast... 101 55 

Death due to other primary carcinoma 3 2 

Death due to nonneoplastic cause..... a? 9 

Cause of death unknown ......... 3 2 
NEN eric, Ger cratered sam tiie arte enois 184 
TABLE VI.—TEN YEAR SURVIVAL RESULTS AND 


TREATMENT 


No. surviving Per cent 10 


No. of cases 10 years pear survival 
Radical mastectomy . 164 52 32 
Without axillary 
metastasis...... 72 32 44 
With axillary 
metastasis...... 92 20 22 
Simple mastectomy. . 18 7 39 
Biopsy only......... 1 0 0 
Biopsy local recur- 
rence and radiation 1 1 100 
Ec Ce ee 184 60 33 


Bilateral mammary carcinoma was en- 
countered in 5 cases. Axillary nodal metas- 
tasis was demonstrated in only 2 of the cases. 
Only one of the patients survived 5 years 
and this patient is still living 17 years follow- 
ing operation. 

Ten year survival. One hundred and eighty- 
four patients are included in the 10 year 
follow-up study. Sixty of these patients (33 
per cent) survived 10 years. Metastatic 
carcinoma of the breast was found to be the 
cause of 101 of the 124 deaths (Table V). 
Eighty-four per cent of the deaths resulted 
from metastatic cancer. In 17 of the cases in 
this 10 year study (9 per cent), death is 
known to have been brought about by non- 
neoplastic causes. 
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Thirty-two per cent of the 164 patients 
managed by radical mastectomy survived 
10 years (Table VI). Fifty-four per cent of 
these patients had axillary metastases. The 
10 year survival in the patients managed by 
radical mastectomy was 22 per cent in the 
group with axillary metastasis and 44 per 
cent in the group in which no axillary nodal 
involvement could be demonstrated. In the 
relatively small group of 18 patients man- 
aged by simple mastectomy, 7 survived 10 
years. It is of interest that 14 of the 18 pa- 
tients were 70 years of age or older at the 
time of operation. Three of these patients 
surviving 10 years were more than 70 years 
of age at the time of operation. 


DISCUSSION 


An exceedingly voluminous literature has 
developed concerning carcinoma of the 
breast. This is in keeping with the frequent 
occurrence and serious nature of this neo- 
plasm. No attempt will be made, however, to 
review this large body of literature. The pur- 
pose of this report rather is simply to present 
an unselected experience with carcinoma of 
the breast from a representative, middle- 
sized, essentially self-contained American 
community. The center of this urban and 
rural community is the city of Muncie, the 
famed ‘‘Middletown”’ of sociologic literature. 

All of the patients were managed at the 
Ball Memorial Hospital, the only hospital 
serving this community. It was of interest 
that carcinoma of the breast accounted for 
approximately 10 per cent of the malignant 
neoplasms seen at this hospital during the 
period of this study. Mammary carcinoma 
was rarely encountered in patients younger 
than 30 years of age and the great majority 
of the neoplasms occurred in women over 
40 years old. No effort is made in this report 
to tabulate the pathologic types of mammary 
carcinoma encountered, the location of the 
tumors in the breast, or the duration of time 
the mass was alleged to have been present 
prior to operation. 

All but 2 of the cases were primary ones, 
and some form of mastectomy was carried 
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out in all but 3 of the primary cases. From 
this observation, it is apparent that little 
effort was made to utilize any criteria of 
operability such as suggested by Haagensen 
and Stout. Radical mastectomy was em- 
ployed as the operation of choice. Simple 
mastectomy was largely reserved for the 
more elderly patients. All of the patients 
were operated upon by trained specialists 
in surgery, the majority of them by 2 sur- 
geons. In this way, a certain uniformity of 
treatment was achieved. There was no 
operative mortality. 

Postoperative follow-up has been obtained 
in 100 per cent of the 307 cases. Fifty-four 
per cent of the patients were alive 5 years 
after operation. ‘This over-all 5 year survival 
rate compares favorably with that in other 
reported series (Table VII). 

The presence or absence of axillary nodal 
metastasis was found to be the most im- 
portant single factor influencing the prog- 
nosis. Axillary nodal metastasis was demon- 
strated microscopically in 52 per cent of the 
271 patients managed by radical mastec- 
tomy. This incidence of axillary metastasis 
is somewhat lower than that reported in 
other series (Table VIII). Nonetheless, the 
5 year survival following radical mastec- 
tomy in patients with and without axillary 
metastasis is remarkably constant in the 
various studies (Table IX). The 5 year 
survival of the patients with axillary nodal 
involvement is in the 30 to 35 per cent 
range, while that of the group without 
demonstrable axillary metastasis is in the 
70 to 75 per cent range. From these obser- 
vations, it would appear that the better 5 
year survival results in this unselected com- 
munity experience may be due, at least in 
part, to the lower incidence of axillary in- 
volvement. 

The experience in this study suggests that 
the length of time required to carry out a 
radical mastectomy is not a significant fac- 
tor in the 5 year survival of the patient. It 
would appear that the glorification of in- 
ordinately slow and tedious surgery may be 
as false as the worship of speed in surgery 
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TABLE VII.—REPORTED 5 YEAR SURVIVAL OF ALL 
PATIENTS WITH CARCINOMA OF THE BREAST 


Per cent 
No.of 5 year 
Series Hospital fears cases survival 
Hickey and State University 
associates of Iowa 1926-1950 1661 37 
Bryant and University 
associates of Michigan 1937-1947 742 40 
Shimkin and _—_— University 
associates of California 1918-1947 1056 40 
Lewison and Johns Hopkins 
associates Hospital 1935-1940 255 43 
Zellinger and New Rochell 
Adie Hospital 1938-1951 153 43 
Present series Ball Memorial 
Hospital 1935-1951 307 54 


TABLE VIII.—REPORTED INCIDENCE OF AXILLARY 
METASTASIS IN PATIENTS MANAGED BY RADI- 
CAL MASTECTOMY 


Per cent 
No. of 5 year 
Series Hospital Years cases survival 
Wells Hartford 
Hospital 1932-1939 350 62 
Lewison and Johns Hopkins 
associates Hospital 1935-1940 204 62 
Haagensen and Presbyterian 
Stout Hospital (New 
York City) 1935-1942 495 62 
Present series Ball Memorial 
Hospital 1935-1951 271 52 


TABLE IX.—REPORTED 5 YEAR SURVIVAL FOLLOW- 
ING RADICAL MASTECTOMY IN PATIENTS WITH 
AND WITHOUT AXILLARY METASTASIS 


Per cent 5 
year survival 
with Per cent 
No. of axillary 5 year 
Series Hospital cases metastasis _ survival 
Lewison and Johns Hopkins 
associates Hospital 204 32 64 
Haagensen and Presbyterian 
Stout Hospital 
(New York City) 495 35 71 
Cliffton and New Haven 
Young Hospital 322 36 76 
Hickey and State University of 
associates Iowa Hospital 913 33 69 
Present series Ball Memorial 
Hospital 271 31 73 


for the sake of speed itself. One must con- 
stantly remind oneself that the fundamental 
purpose of any operative procedure is the 
cure or paliation of a disease process or ab- 
normality and that, within reason, the time 
required for any surgeon to do the job at 
hand is of secondary importance. 

It was of interest that a higher incidence 
of 5 year survival was observed in the group 
of patients with axillary nodal metastasis 
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who received postoperative radiation ther- 
apy than was encountered in the group of 
patients with axillary involvement who did 
not receive postoperative radiation therapy. 
On the other hand, there appeared to be no 
improvement in survival results with post- 
operative radiation in the group of patients 
who were free of demonstrable axillary 


metastasis. However, it should be empha- 


sized that the number of patients who re- 
ceived postoperative radiation therapy was 
relatively small and that the dosages em- 
ployed (1,800 to 2,000 r) were considerably 
smaller than the amounts currently con- 
sidered to be adequate (5,500 to 6,000 r). 

Ten year follow-up studies were carried 
out in a group of 184 patients and were 100 
per cent complete. Thirty-three per cent of 
these patients were alive 10 years following 
operation. The great majority of the deaths 
were due to metastatic cancer. Nonneoplas- 
tic causes were responsible for only about 
10 per cent of the deaths. The 10 year sur- 
vival statistics appear to provide a more 
realistic picture of success or failure in the 
management of carcinoma of the breast 
than may be obtained from the study of 5 
year survival results alone. Although death 
from metastatic carcinoma of the breast was 
found in this series to occur as long as 20 
years after operation those deaths which oc- 
curred in excess of 10 years following opera- 
tion were found to be due more frequently 
to nonneoplastic causes. This finding is in 
contrast to the causes of those deaths which 
occur prior to 10 years after operation. For 
this reason, it would appear that the risk of 
dying of metastatic carcinoma of the breast 
is significantly less once the 10 year post- 
operative milestone has been passed than 
may be experienced after 5 years. 


SUMMARY 


1. A 16 year experience with carcinoma 
of the breast from a representative, middle- 
sized American community is reported. The 
community is the city and environs of Mun- 
cie, Indiana, the well known ‘‘Middletown”’ 
of sociologic literature. 


2. The report concerns 307 consecutive 
cases of histologically verified carcinoma of 
the female breast seen at the Ball Memorial 
Hospital during the period between 1935 
and 1951. None of the patients has been 
lost to follow-up and all living patients 
have been followed-up for a minimum period 
of 6 years. 

3. Carcinoma of the breast accounted for 
approximately 10 per cent of the cases of 
malignant neoplasm seen at this hospital 
during this period of time. Although the 
ages of the patients ranged from 22 to 90 
years, 71 per cent of the patients were be- 
tween 40 and 70 years of age. 

4. Three hundred and five of the pa- 
tients were seen initially at this hospital 
and 2 patients had received prior definitive 
treatment elsewhere. The carcinoma was 
found in the left breast in 160 of the primary 
cases and in the right breast in 140. Bilateral 
mammary involvement was encountered in 
5 cases. 

5. The Halsted type of radical mastectomy 
was carried out in 271 of the 305 primary 
cases (89 per cent). Simple mastectomy was 
performed in 31 cases and biopsy only was 
undertaken in 3. Simple mastectomy was re- 
served largely for the more elderly pa- 
tients. The 2 with secondary disease re- 
ceived treatment for local recurrences. All 
of the patients were operated upon by 
trained specialists in surgery. 

6. One hundred and ninety-seven of the 
patients are known to be dead and 110 are 
known to be living. The periods of time 
from operation to death and the causes of 
death are presented. Additional primary 
carcinomas were discovered in 5 of the pa- 
tients. 

7. The 5 year survival of the total group 
of 307 patients was 54 per cent. The 5 year 
survival of the 271 patients managed by 
radical mastectomy was 55 per cent, while 
that of the smaller simple mastectomy group 
was 45 per cent. The 5 year survival is 
analyzed by age groups and by age groups 
with and without axillary metastasis. 

8. The presence or absence of axillary 
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nodal metastasis was found to be the most 
important single factor influencing the sur- 
vival of the patient. Axillary metastasis was 
encountered in 52 per cent of the patients 
managed by radical mastectomy. ‘The 5 year 
survival in this group of patients was 73 per 
cent without axillary metastasis and only 
31 per cent when axillary involvement could 
be demonstrated. The incidence of axillary 
metastasis was found to be remarkably con- 
stant in the various age groups. 

9. The length of time devoted to carrying 
out the radical mastectomy did not appear 
to be a factor in the 5 year survival of the 
patients in this study. 

10. Radiation therapy, in amounts rang- 
ing from 1,800 to 2,000 roentgens, was 
given following radical mastectomy in 57 
patients. There was no apparent improve- 
ment in the 5 year survival of the patients 
who were found to have no axillary metas- 
tasis. However, in the group of 104 patients 
with axillary metastasis who were managed 
without postoperative radiation therapy, 
the 5 year survival was 34 per cent as com- 
pared with a 53 per cent survival in the 
relatively small group of 36 patients with 
axillary involvement who received post- 
operative radiation therapy. Greater utiliza- 
tion of postoperative radiation therapy in 
the currently employed 5,500 to 6,000 roent- 
gen range, especially in patients with axillary 
nodal metastasis, would appear to be worthy 
of more extensive trial and study. 

11. Ten year follow-up was obtained in 


100 per cent of a group of 184 consecutive 
patients. Thirty-three per cent of the total 
group were alive 10 years following opera- 
tion. Radical mastectomy was carried out 
in 164 of these patients with a 44 per cent 
10 year survival in those patients without 
axillary metastasis and a 22 per cent survival 
in patients with axillary nodal involvement. 
The value of 10 year follow-up studies in 
assessing the results of the management of 
carcinoma of the breast is emphasized. 

12. The desirability of thorough studies 
of the cancer problem at the community 
level is stressed. 
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SKIN DEGERMING AGENTS WITH SPECIAL REFERENCE 





TO A NEW CATIONIC IODOPHORE 


ARTHUR W. FRISCH, M.D., GORDON H. DAVIES, and 
WILLIAM KRIPPAEHNE, M.D., Portland, Oregon 


THE INCREASING INCIDENCE Of infection in 
hospitalized patients due, largely, to anti- 
biotic resistant staphylococci has stimulated 
our interest in the re-examination of some 
commonly used surgical germicides. At the 
present time the 3 most popular agents are 
those containing hexachlorophene in the 
form of 2 per cent soaps (septisol or germa- 
medica), lotions with 3 per cent hexachloro- 
phene (pHisohex), and alkylbenzonium 
chloride (zephiran) in either the aqueous or 
tincture form. Information concerning these 
and other disinfectants has been recently 
summarized by Medrek and Litsky. In this 
article our own evaluation of germicides is 
largely based on the results which were ob- 
tained with the “scrub” technique intro- 
duced by Blank, Coolidge, Soutter, and 
Rodkey in 1950. The data will show that 
under the experimental conditions of testing, 
hexachlorophene and alkylbenzonium chlo- 
ride were only slightly more effective skin 
degerming agents than ivory soap. We are 
also presenting some laboratory and scrub 
data on a recently developed detergent 
iodophore named virac®! which shows 
promise as an effective, all purpose germi- 
cide. Our clinical experience with virac is 
detailed in a separate publication (3). 


METHOD 


The “scrub index’? of Blank and co- 
workers was employed throughout the study 


From the Departments of Microbiology and Surgery, Univer- 
sity of Oregon Medical School, Portland, Oregon. 

'The iodophore (virac-aqueous 1:500) consists of a quaternary 
(N-methylheptylcolaminoformylmethyl-pyridinium chloride) 
5.2 per cent coupled with 0.2 per cent available iodine. The re- 
sultant compound is a water soluble, nonstaining iodophore with 
the germicidal range and activity of both the detergent and the 
free iodine. 





with minor modifications as follows. The 
subject first washed his hands and wrists for 
1 minute with ivory soap and warm, run- 
ning tap water. He then proceeded to a 
basin containing 2,000 milliliters of sterile 
tap water and systematically washed his 
hands using 15 double strokes on the dorsum 
of the left hand, 15 on the right, and 15 with 
the palmar surfaces opposed. Finally 25 
double strokes with the tips of the fingers 
against the palmar surface of each hand 
completed the procedure. After each of 
these steps, the hands were rinsed in the 
basin of water. The entire washing and rins- 
ing required approximately 1 minute. The 
subject then moved to a second basin and 
repeated the procedure. Basins 1 and 2 con- 
stituted the control washing period. 

At this point the subject returned to the 
sink and washed his hands with the germi- 
cide to be tested. The use directions of the 
manufacturer were followed closely. This 
wash was continued for 5 minutes by the 
clock after which the hands were thoroughly 
rinsed in tap water and the following iodine- 
quaternary ‘‘inactivation” procedure was 
carried out on all subjects including the con- 
trols. Approximately 50 milliliters of sterile 
1 per cent sodium thiosulfate were washed 
over the surface of the hands and then care- 
fully rinsed off. Next, the subject washed for 
an additional minute with ivory soap and 
rinsed his hands thoroughly in tap water be- 
fore returning to the remaining 4 basins. 
The same washing procedure used for basins 
1 and 2 was repeated for basins 3, 4, 5, and 
6. The entire scrub required a total of about 
15 minutes per subject. 

Colony counts were made in triplicate on 
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TABLE I.—5 MINUTE SOAP WASH 


Average Sum: 3+4+ 
Subject 71+2/ml. 5+6/ml. Index 
PRS oo evciscees 3,103 2,704 87 
Wc rereaie on a ote 5,519 5,310 96 
ey eeerceuasnees 3,795 5,278 139 
EAC OE ea 5,645 9,210 163 
1 Ne Serene rere 995 1,730 174 
BU ic eecinee hee hoes 847 1,703 201 
en avece sihecretenee 7,630 16,736 219 
MOG Aercvneonneanss 983 3,096 315 
ee or 878 4,168 475 
Bien ub Ole oaie we aces 299 1,442 482 
Average... .scceces 2,969 5,138 173 


*Average of 2 experiments. 


brain heart infusion agar using separate 
pipettes for each basin. The plates were 
poured as soon after the completion of the 
experiment as possible; they were incubated 
at 37 degrees C. for 24 hours and counted. 
The counts given in the tables represent the 
average number of bacteria per milliliter of 
wash water. In several experiments an addi- 
tional incubation period of 24 hours did not 
significantly change the results. The tech- 
nique as described differed from that of Blank 
and associates by the elimination of soap and 
a brush from basin 5. In several trials this 
modification did not materially affect the 
total count in basin 5. 

In the original article the ‘‘scrubbing in- 
dex” was calculated as follows: ‘The sum of 
the number of bacteria per milliliter in 
basins 1 and 2 was divided by the sum of 
basins 3, 4, 5, and 6. We have modified this 
calculation slightly by using the average 
number of bacteria per milliliter from basins 
1+2 divided by the sum of 3, 4, 5, and 6; 
thus if the average of 1+-2=5,600; and the 
sum of 3, 4, 5, and 6=4,729; the scrub 
index = 5,600/4,729 X 100 =85. The data to 
be presented have been analyzed statisti- 
cally by Dr. Hopkins and the methodology 
and the indices were shown to be valid. 


RESULTS 


The results of a 5 minute ivory soap and 
water scrub followed by the “inactivation” 
procedure using 10 subjects are shown in 
Table I. Individual variations in total aero- 
bic flora are apparent but despite the em- 
piric nature of the method, the sum of the 
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TABLE II.—5 MINUTE ZEPHIRAN (1:500) WASH 





Average Sum: 34+4+ 
Subject 7+2/ml. 5+6/ml. Index 
I ea wk eee naan 306 51 17 
Cle eee 5,463 2,481 45 
CIS idee ees 4,903 3,448 70 
ee ... 4,300 3,221 75 
eS ie Eee oI 1,619 1,442 89 
|| Rar eee Ror orer ere 893 956 107 
| 3) Saye ie er pene e 6,433 6,960 108 
Geer eae waren 4,118 5,393 131 
| gee ree eee ee 276 372 134 
i eer eee 2,767 ; 5,307 192 
WE scot oealwenses 217 455 210 
AVOLGEE Ss 65.6.0. 650 cee 2,845 2,735 96 


number of organisms exceeded the average 
for 8 out of 10 subjects. A total of 5,138 bac- 
teria per milliliter was recovered from basins 
3 through 6, whereas only 2,969 were ob- 
tained on the average from basins 1 and 2. 
The “‘scrub” index for soap and water was 
determined to be 173 which is taken as a 
standard for cumparison with other germi- 
cides. 

Similar data on 11 subjects using a 5 min- 
ute wash with a 1:500 aqueous solution of 
zephiran chloride are shown in Table II. 
The average count for the control wash period 
was 2,845 per milliliter, a value similar to 
that obtained with soap. The number of 
bacteria recovered was 2,735. The average 
scrub index of 96 was considered to be of 
doubtful significance only. 

Table III summarizes the data which 
were obtained by using a commercial 2 per 
cent hexachlorophene soap (septisol). In 
these studies the bacteriostatic effect of re- 
sidual germicide in the wash water was 
again demonstrated by making colony 
counts on media with and without serum as 
a hexachlorophene inactivating agent. The 


TABLE III.--5 MINUTE SEPTISOL WASH 




















Average 1+2/ml. Sum: 34+4+5+6/ml. Index 
Subject Saline Serum Saline Serum Saline Serum 
Sm.... 4,553 5,070 2,069 2,175 45 43 
Ch.... 3,740 3,740* 1,340 2,570 36 69 
McG.. 748 945 719 781 96 83 
Fr.... 11,410 11,453 5,595 16,521 49 144 
Gai... F793 9,970 9,255 15,550 95 156 
Sa.... 3950 3,220 2,862 5,237 91 163 
Fo.... 7,440 7,975 11,855 14,130 159 177 
Br.... 4,610 4,655 7,420 10,315 161 222 
3 778 1,158 1,153 2,725 148 235 
| eee 2,058 2,294 4,194 6,120 204 267 
Average 4,829 5,609 4,646 7,612 96 151 


*Plates lost—count from saline plates was used. 
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TABLE IV.—5 MINUTE pHISOHEX WASH 


Average 14-2/ml. Sum: 3+4+5+6/ml. ——lIndex_— 

Subject Saline Saline Serum Saline Serum 
Sapo 2,555 64 871 2 34 
BAB 5.000 268 48 93 18 35 
eae 1,917 554 1,033 29 54 
uc 1,742 281 1,056 16 61 
BO isso 3,212* 148 3,050 5 95 
Cee 558* 61 723 11 130 
SSRs eins 2,587 923 3,627 36 140 
POW cies 848 740 1,281 87 151 
Swi..... 688* 138 1,148 21 167 
Macks 420* 185 1,026 44 244 
Average. . 1,480 314 1,391 21 94 
*No essential difference in duplicate counts done using 2 per cent 


horse serum, 


neutralizing effect of horse serum is clearly 
shown in the table. When horse serum was 
present, an increased number of viable or- 
ganisms was recovered from basins 3, 4, 5, 
and 6, whereas the average for basins 1 and 
2 did not change significantly. Septisol, un- 
neutralized, gave an average scrub index of 
96. With serum as a neutralizing agent the 
corrected scrub index for septisol was similar 
to that obtained for soap alone, namely, 151. 

The same type of experiment was re- 
peated using a commercial lotion containing 
3 per cent hexachlorophene (pxisohex). 
The data are shown in Table IV. Failure to 
neutralize residual hexachlorophene in the 
wash water would have resulted in a highly 
significant but erroneous scrub index of 21. 
The corrected index for pHisohex when 
horse serum was added to the culture me- 
dium was a doubtfully significant score of 
94. 

As a control for the validity of the tech- 
nique a 5 minute scrub in 70 per cent by 
weight of ethyl alcohol was included. In this 
experiment the subjects washed their hands 
in a basin containing the alcohol. The re- 


sults are shown in Table V. In sharp con- 


TABLE V.—5 MINUTE ALCOHOL WASH 


Subject Average 14-2/ml. Sum: 3+44+5+6/ml. Index 
PS Gr 303 3 0.1 
BEB 6 sins 1,645 1 0.1 
Bre tna 3,570 4 0.1 
a 2,500 20 0.8 
Sone 1,900 20 1.0 
i ee 1,355 20 15 
Bae aaiiac 2,040 40 2.0 
See 1,875 54 2.9 
McG.... 379 35 9.2 
a 151 64 42.4 
Average. . 1,572 26 as 





trast to the hexachlorophene derivatives, 
the alcohol induced a marked decrease in 
bacterial flora with an average scrub index 
of 1.7. These data serve io substantiate what 
had previously been reported by Reddish 
concerning the excellent skin degerming 
properties of alcohol despite its undesirable 
drying qualities and limited antiseptic 
spectrum. 

Indices with 10 subjects are presented in 
Table VI using the quaternary (N-methyl- 
heptylcolaminoformylmethyl-pyridinium 
chloride) as the scrubbing agent in a con- 
centration of 3.2 per cent. The average 
count for basins 1 and 2 was 2,326 organ- 
isms per milliliter with the variations indi- 
cated in the table. After a 5 minute wash 
followed by inactivation of the quaternary, 
a total of 1,344 bacteria per milliliter was 
recovered from the last 4 basins giving a 
calculated index for this wash of 58. 

The next series consisted of 18 scrubs with 
the complete iodophore (virac-aqueous 
1:500). The range of variations is shown in 
Table VII. The average count per milliliter 
from basins 1 and 2 was 1,925 and the sum 
of the remaining basins was 363. The cal- 
culated index for virac was a highly signifi- 
cant 19 indicating a germicidal efficiency 
roughly 9 times greater than soap. 


DISCUSSION 


We do not intend to discuss the pros and 
cons of the “‘scrub” index technique. We 
have used it as a screening procedure for 
evaluating germicides. In our hands semi- 
quantitative data were obtained which 
seemed to be more consistent than those of 
the original authors (1). We have tested at 
least 10 subjects for each germicide and 
have chosen to take the average value for 
our final index. Whenever possible the same 
subjects were used at weekly intervals for 
different germicides. Even so, extensive 
fluctuations in counts were obtained from 
week to week. The high indices recorded 
with septisol, pHisohex, and zephiran were 
not unexpected and had been observed by 
others whenever these germicides were sub- 
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jected to critical testing. Similarly both 
ethyl and isopropyl! alcohol in adequate con- 
centrations have repeatedly been shown to 
degerm the skin under experimental condi- 
tions. The limitations of alcohol as a disin- 
fectant are well recognized, particularly 
with respect to the resistance of staphylococci. 

The germicide known as virac represents 
the first successful combination between 
iodine and a cationic detergent (N-methy]- 
heptylcolaminoformylmethyl- pyridinium 
chloride). ‘The quaternary in this case is an 
antibacterial agent with a phenol coefficient 
of 260 against Escherichia coli and 420 
against Micrococcus pyogenes. The iodo- 
phore shows the following properties which 
distinguish it from ordinary aqueous or alco- 
holic iodine solutions: (1) stains the skin 
slightly and temporarily; (2) reduces the 
vapor pressure of iodine; (3) releases iodine 
on demand but maintains it in the water 
soluble state; (4) the quaternary is a power- 
ful surface acting agent and shows deodor- 
ant and analgesic properties. 

As a germicide, iodine has outstanding 
features which have been recognized for 
many years. It is a rapidly acting disin- 
fectant with maximal bactericidal and mini- 
mal bacteriostatic properties; iodine ex- 
hibits the broadest spectrum against patho- 
gens of any antiseptic known. It has accepted 
lethal action against bacilli, cocci, spores, 
spirillae, fungi, yeasts, viruses, rickettsias, 
protozoa, and helminths. The great disad- 
vantage of iodine has been its caustic and 
sensitizing action on skin and mucous mem- 
branes. These properties appear to have 
been reduced greatly as a result of the com- 
bination of iodine with its quaternary car- 
rier as will be shown in the clinical study (3). 
Recent studies by Lawrence have indicated 
that virac is a highly effective germicide for 
antibiotic resistant staphylococci. 

Before using virac in the scrub experi- 
ments it was necessary first to determine if 
the antiseptic spectrum had been retained 
in this particular combination. In a series of 
preliminary tests it was established that 
virac demonstrated antibacterial activity 
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TABLE VI.—5 MINUTE QUATERNARY (N-METHYL- 
HEPTYLCOLAMINOFORMYLMETHYL-PYRI- 
DINIUM CHLORIDE) WASH 








Subject Average 1+2/ml. Sum: 3+4+5+6/ml. Index 
Weesscccs 1,370 60 5 
, nee 2,342 120 5 
WSs aka 866 63 7 
5 Aer 873 188 26 
eee 3,674 1,851 50 
> ee 4,935 2,492 50 
Bicowas 872 542 62 
2 ae 3,009 . 1,885 63 
a 2,537 2,773 109 
Wi cceneoe 2,845 3,463 122 
Average. . 2,326 1,344 58 


when the concentration of iodine was re- 
duced to as little as 5 parts per million. It 
was subsequently shown that virac killed 
Mycobacterium tuberculosis, spores of Ba- 
cillus subtilis, Candida albicans, Micrococcus 
aureus, influenza A virus, poliomyelitis virus, 
and Trichomonas vaginalis in use concen- 
trations. From these preliminary tests it was 
concluded that iodine was readily released 
from virac and acted as the major disinfect- 
ing agent. The quaternary also exhibited 
potent antibacterial properties characteristic 
of this group of cationic compounds. In the 
scrubbing tests presented in this article virac 
was definitely superior to hexachlorophene 
and benzalkonium chloride giving a final 
index of 19 or roughly 9 times more efficient 
as a degerming agent than soap and water. 
Data pertaining to the actual clinical use of 
virac will be presented in another article 
(3). 


TABLE VII.—5 MINUTE VIRAC WASH 


Subject Average 1+-2/ml. Sum: 3+4+5+6/ml. Index 
, ee 1,310 30 2 
St....... 1,178 30 3 
|) ae 1,933 65 3 
| eer 2,970 119 4 
es 1,590 94 6 
| Seep 2,327 217 9 
WO sicis 526 51 10 
Ges. cu5s 5,576 588 11 
aa 2,975 318 11 
i 170 22 13 
| eee 1,120 161 14 
Ch 2..... 3,192 6% 22 
ae 527 117 22 
ee 3,007 1,040 35 
See 4,235 1,596 38 
ee 1,119 469 42 
Meee cue 340 280 82 
ae 552 656 117 
Average... 1,925 363 19 





2—average of 2 separate experiments. 
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SUMMARY 


The skin degerming properties of a num- 
ber of disinfectants were tested by means of 
the ‘‘scrub”’ index technique. The following 
indices were obtained: soap 173; septisol 
151; aqueous zephiran (1:500) 96; pHisohex 
94; N-methylheptylcolaminoformylmethyl- 
pyridinium chloride 58; virac 19; ethyl 
alcohol (70 per cent by weight) 1.7. It was 
concluded that the iodophore virac is a 
promising new germicide which merits fur- 
ther study. 
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THE DEVELOPMENTAL BASIS FOR BILE 


DUCT ANOMALIES 


MARK A. HAYES, M.D., F.A.C.S., IRA S$. GOLDENBERG, M.D., and 
COURTNEY C. BISHOP, M.D, New Haven, Connecticut 


IN NO AREA OF THE HUMAN Bopy are the 
relationships as described in textbooks of 
anatomy more misleading as to constancy 
than the region encompassing the extra- 
hepatic biliary ducts. If the frequency of 
operative procedures involving these struc- 
tures is considered, it is of vital importance 
for the surgeon to be alerted to the typé and 
frequency of anomalous distribution in 
these ducts so indispensable to the proper 
drainage of the liver. Failure to recognize 
at operation unusual anatomic relationships 
or the persistence into adult life of vestigial 
ductal structures as accessory ducts may im- 
pair the results obtained by the operative 
treatment of biliary tract disease, either by 
direct injury to the common duct or by 
postoperative bile seepage with consequent 
inflammatory stricture, as has been cogently 
editorialized by Cole and Walters. 

Sporadic cadaver and autopsy studies 
repeatedly have emphasized the variability 
that exists in the configuration of the biliary 
duct pattern as in the excellent observations 
reported by Moosman and Coller and by 
Daseler and Anson and their associates, or 
those made even as long ago as 30 years by 
Odermatt, Just, Flint, Eisendrath, and 
Walker. It remained for such observations 
to be supplemented with clinical observa- 
tions by surgeons at actual operation and by 
roentgenographic examination during or 
immediately subsequent to operation. The 
present report deals with an embryologic 
basis for the anomalies encountered during 
Operation in a consecutive series of 400 pri- 
mary operations on the biliary tract. 


From the Department of Surgery, Yale University School of 
Medicine, New Haven, Connecticut. 


EMBRYOGENESIS OF THE BILIARY DUCT SYSTEM 


In the very early human embryo of 2.5 
millimeters (2 weeks) the liver is a median 
ventral outgrowth of an entodermal tube, 
with thick walls enclosing a cavity widely in 
communication with the gut. Felix and 
Lewis have described a caudal groove in the 
diverticulum which becomes the gallbladder 
and cystic duct. Figure 1 is a drawing from 
a reconstruction by Ludwig of the gut, 
pancreas, and biliary system in a human 
embryo of 5 weeks of age which illustrates 
the primitive ductal communications of the 
gallbladder, hepatic ducts, and cystic duct 
with the liver as well as the relative pre- 
ponderance in size of the cystic and hepatic 
ducts over the proper common duct itself. 
Without too much imagination, it would be 
easy to visualize from this sketch a variety 
of persistent structures and disproportionate 
growth rates that could determine a widely 
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Fig. 1. Sketch as viewed from the right of a reconstruc- 
tion of the gut, pancreas, and biliary system in a 5 weeks 
human embryo (after Ludwig). This illustrates the 
primitive ductal communications of the extrahepatic 
system with the liver and the various components of the 
duct system with each other. The relative absence of the 
proper common duct and the rotation of the cyctic duct 
around the common hepatic duct still to be effected are 
important. 
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Fic. 2. a, Drawing of the anatomic relationships in the extrahepatic biliary system as convention- 
ally described in anatomic textbooks. b, Operative cholangiogram via the cystic duct in a patient 
in whom the anatomy conforms to the usually considered normal arrangement. The cystic duct has 
been ligated without clamping 4 to 5 millimeters distal to the junction with the common duct. 


divergent pattern of adult structures of | tomarily considered ‘‘normal’’) results in a 


clinical surgical significance. common accessory duct anomaly (type I, 
Failure of obliteration in any one or a_ Table I). 

combination of the embryonic ducts com- Variation in the sites of junction of the 

municating with the liver (except those cus- cystic duct with the common hepatic duct, 


TABLE I.—ANALYSIS OF 189 ANOMALIES FOUND IN 400 CONSECUTIVE BILIARY OPERATIONS 


No. of Per cent of Per cent of 

Anomalies anomalies operations total anomalies 
Type I—Accessory ducts. : nti. oot eakaannien RP re er 72 18.0* 38.09* 

A. Cystohepatic........ ere EAN e HUE See Rees 6 

B. Cholecystohepatic. pauaeies ‘ Se Rbere . so 

C. Choledochohepatic, low. ; vie . oats ag 2 

D. Choledochohepatic, high. 33 scapedse 2 3 

E. Double choledochohepatic Sate eee : 2 
Type Il—Anomalous length of common hepatic duct . eres 104 26.0* 55.02* 

A. High junction of cystic with common hepatic duct (trifurcation) a 

B. Low junction of cystic with common hepatic duct... . are shee Coe 
Type I1I—Anomalous junction of cystic with common hepatic................... 11 2.75 6.0 


A. Posterior bs 
B. Left hepatic duct 


C. Left side-cross anterior 


E. Double wind 
F. Mucosal septum only 
G. Absent cystic duct. . eis 

Type IV—Anomaly of common duct. . Z 0.5 1.05 
A. Diverticulum of common duct 
B. Common duct empties into duodenal diverticulum 

NPR oi70 or sos sainisees's 


1 

1 

‘ 3 

D. Left side-cross posterior in ‘ ‘ : 2 
1 

1 

a 


Rete 189 47.25 


*Types I and II constitute 44 per cent of the patients operated upon and 93.11 per cent of the anomalies found. 
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Fic. 5. 


Fic. 3. Type I-B. Persistence of fetal connections between the gallbladder and the liver paranchyma, 


the cholecystohepatic ducts. 


Fic. 4. Type I-A. Persistence of fetal connection between the cystic duct and the liver parenchyma. 
Fic. 5. Type I-C. Persistence of a fetal connection between the proper common duct and the 
liver parenchyma, coursing parallel to the main duct channel and passing dorsad to the cystic 


duct. 


a disturbing anomalous finding at opera- 
tion, occurs if ‘‘normal”’ rates of differential 
growth in the various segments of the em- 
bryonic duct structures destined to be the 
common hepatic duct and the proper com- 
mon duct are not maintained (type II, 
Table I). 

If the cystic duct retains a connection with 
a hepatic duct (Fig. 1) or an eccentric at- 
tachment to the junction of the common 
hepatic with the proper common duct, 
anomalies of type III (Table I) will occur, 
as differential growth further rotates the 
area of the ventral pancreas dorsad. 

It is as true for the development of the 
biliary duct system as it is for embryogenes's 
everywhere that a remarkable degree of 
constancy is generally attained with minor 
vagaries. The surgeon, however, must be 
constantly aware of the vagaries so that he 
may ensure safety to his operative procedure. 


RESULTS (TABLE 1) 


sy a careful examination at the time of 
operation and by operative and postopera- 
tive cholangiography, 189 significant anom- 
ali‘s in 400 consecutive primary biliary 
tract Operations were discovered, an inci- 


dence of 47.25 per cent. Nearly half of all 
biliary operations will reveal some anomaly 
if an intensive search is made. Figure 2 is a 
sketch and an operative cholangiogram 
which depicts the normal anatomic config- 
uration for comparison with the deviations 
to be discussed here. Operative cholangi- 
ography has been performed through the 
transected cystic duct. Customary operative 





Fic. 6. Type I-D. Persistence of a fetal connection be- 
tween the common hepatic duct and liver parenchyma. 
Fic. 7. Type I-E. Persistence of fetal connections be- 
tween the main duct channel and the liver parenchyma. 
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Fic. 9. 
Fic. 8. Type II-A. a, Drawing of the findings from an inst 
high junction of the cystic duct vy 


the proper common duct. b, Operative cholangiog 
of trifurcation. 


ance in which there was an abnormally 
with the main duct channel, producing, in effect, a trifurcation of 
ram via the cystic duct illustrating an example 

Fic. 9. Type II-B. a, Drawing to illustrate a long 
main duct channel resulting in an abnormally long c 
ogram done prior to cholecystectomy illustrating 


low course of the cystic duct parallel to the 
ommon hepatic duct. b, Operative cholangi- 
an example of this clinical situation. c, Operative 

th of cystic duct persisted despite the surgeon’s 
m its apparent junction with the common duct. 


cholangiogram done after cholecystectomy. The leng 
ligation of the duct not more than 5 millimeters fro 
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technique in this clinic is suture ligation of 
the cystic duct 4 to 5 millimeters from its 
junction with the common duct, before 
clamping. For this reason a standard length 
stump should appear during cholangiogra- 
phy or an abnormally long cystic duct has 
remained obscured from the surgeon. 

Accessory ducts, single or multiple, were 
found in 18 per cent of all patients operated 
upon and accounted for a little more than 
one-third of all the anomalies encountered. 
All accessory ducts encountered were found 
between the hepatic parenchyma and some 
portion of the extrahepatic biliary tract. 
Careful sketches were made directly follow- 
ing the end of the operation since none was 
left behind intentionally for cholangio- 
graphic demonstration. When present each 
termination was identified with caution and 
ligated. 

Persistence of fetal connections, single or 
multiple, between the gallbladder and the 
liver, cholecystohepatic ducts (type I-B) 
(Fig. 3), were the most common of accessory 
ducts and were visualized in 59 patients. An 
anomalous duct between the cystic duct and 
the liver was seen 6 times (type I-A) (Fig. 4), 
the next most common finding. A less fre- 
quent finding was a persistent abnormal 
duct extending from either the common 
hepatic or proper common duct into the 
liver. The connection with the proper com- 
mon duct (type 1-C) (Fig. 5) was seen 
twice; the connection with the common 
hepatic duct (type I-D) (Fig. 6) was ap- 
parent 3 times; and, on 2 occasions there 
were double accessory communications be- 
tween the common hepatic duct and the 
liver (type I-E) (Fig. 7). 

Abnormal sites of junction of the cystic 
duct with the common hepatic duct, though 
on the correct side of the main duct, pro- 
duce variations in the lengths of the com- 
mon hepatic and proper hepatic duct as well 
as in the length of the cystic duct itself. This 
type of variation was found in 26 per cent of 
all patients operated upon and accounted 
for more than half of all anomalies. A high 
junction of the cystic duct with the common 
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Fic. 10. Type III-A. Sketch of an instance in which a 
very short cystic duct entered the dorsal wall of the main 
duct channel. 

Fic. 11. Type III-B. Sketch of the relationships 
illustrating the cystic duct joining the left hepatic duct 
at the hilum of the liver. 


hepatic, in effect, to produce a trifurcation 
of the proper common duct near the hilum 
of the liver (type II-A) (Fig. 8) was visual- 
ized 11 times in the series. Figure 8a is a 
sketch of the finding seen in Figure 8b in an 
operative cholangiogram made through a 
catheter in the cystic duct. 

The cystic duct may join the main biliary 
drainage system abnormally low, coursing 
parallel to the latter for a variable distance 
(type II-B) (Fig. 9). The association with the 
thus elongated common hepatic duct may be 
a very loose one, permitting an easy separa- 
tion or, the cystic duct may be so inextricably 
associated with the common hepatic by con- 
nective tissue that attempts at separation 
may produce irreparable damage to the lat- 
ter.(Another variant is even more hazardous, 
type III-F.) An example of the long cystic 
duct is illustrated in Figure 9a. Figure 9b is 
an operative cholangiogram done prior to 
cholecystectomy and Figure 9c is an opera- 
tive cholangiogram done after cholecystec- 
tomy when the surgeon had carefully ligated 
the cystic duct 5 millimeters from its apparent 


junction with the common duct. This anom- 


aly with the variations in length of the cystic 
duct occurred in 93 patients and was the 
commonest deviation from normal. 
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Fic. 12. Type III-C. a, An illustration of the cystic 
duct crossing anterior to the main duct channel and 
joining the latter on the left side. b, A cholangiogram in 
the same patient demonstrating the long cystic duct 





‘ joining the main duct channel at a site indicated by the 
, arrow. b c 
: ¢ 
h J 
I 
“ ‘ 
i 
2 
: 
‘ 







y 


(i 


\ 


— “2 


JI 


Ap 


a 


(e 


\ 





Fic. 13. Type III-D. The cystic duct may cross pos- 
terior instead of anterior as in Figure 12. a, A sketch of a 
posterior crossing. b, Cholangiographic demonstration of 
posterior crossing to join the main duct channel on the 
left. 
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Fic.14. 


Fic. 14. Type III-E. a, Sketch of the findings for a 
double wind including a crossing anterior to, then a 
crossing posterior to the main duct channel, and finally 
joining the latter on the anterior wall. b, Cholangiog- 
raphy via the cystic duct illustrating this double wind. 
The second crossing (posterior) and site of junction is 
indicated by the arrow. 

Fic. 15. Type III-F. An illustration of the case in 
which a long parallel cystic duct was actually through- 
out most of its course separated from the main duct 
channel by a septum without a muscular wall. 

Fic. 16. Type III-G. A drawing illustrating an absent 
cystic duct or one of such large caliber as to present the 
same problem to the operating surgeon. 


A third category was established within 
this classification; inclusion was based on an 
ectopic site for the opening of the cystic duct 
into the common drainage channel. This 
variant required an abnormal path for the 
cystic duct to reach the common duct in 
many instances. Type III abnormalities oc- 
curred in about 3 per cent of all patients 
operated upon and accounted for 6 per cent 
of all the anomalies. 

The cystic duct may empty into the pos- 
terior wall of the common duct (type III-A) 
and is illustrated in Figure 10; in this partic- 
ular instance the cystic duct was unusually 
short, adding to the complexity of the prob- 








lem. The cystic duct conceivably can empty 
into either right or left hepatic ducts, most 
likely the right reasoning from the develop- 
mental story. Contrariwise, however, the 
single instance of this type encountered 
drained into the left hepatic duct (type 
III-B) (Fig. 11). 

In 5 patients the cystic duct emptied into 
the left side of the common duct; in 3 of 
these the cystic duct crosséd anterior to the 
common duct (type III-C) and in 2 it crossed 
posterior (type III-D). Figure 12a is a sketch 
of an anterior crossing. Figure 12b is a post- 
operative cholangiogram illustrating ana- 
tomic relationships in which at operation 
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Fic. 17. Type IV-A. a, A drawing of a proper common 
duct diverticulum. b, Postoperative cholangiography 
, illustrating the same finding as indicated by the arrow. 


Fic. 18. Type IV-B. a, A drawing illustrating the 
proper common duct emptying into a duodenal diver- 
ticulum. b, Operative cholangiogram showing the 
tapering tip of the proper common duct entering the 
diverticulum. Note the normal duodenal mucosal folds 
entering the extraduodenal recess, excluding duodenal 
ulcer. 
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the cystic duct had been visualized crossing 
anterior but extensive dissection was deemed 
inadvisable. Figure 13 complements Figure 
12 in that it illustrates the same type of 
sketch and cholangiogram for a posterior 
crossing. A single instance of a double wind 
of the cystic duct about the common duct 
(type III-E) was encountered once in the 
series (Fig. 14), confirmed by operative cho- 
langiography. In this case, the cystic duct 
passed anterior, then posterior to the com- 
mon duct to empty into the latter on the 
anterior wall. Included in this general type 
of anomaly was a lone instance of a long 
cystic duct being separated from the main 
draining duct by a mucosal septum only 
(type III-F) (Fig. 15). Such a finding could 
be considered a variant of type II-B. This 
abnormality is the extreme of intimate long 
parallel courses of cystic and common hepatic 
ducts. 

The absence of muscular elements in the 
septum was confirmed by the removal of a 
portion to inset the T’ tube after the exact 
nature of the disturbance had been deter- 
mined. It is unnecessary to mention the 
hazards that would be involved in any stren- 
uous effort directed at removal of all the 
cystic duct. 

In 2 patients of the 400 total, an absent 
cystic duct was encountered (type III-G) 
(Fig. 16). This may not represent truly an 
absence of the cystic duct but one of an ab- 
normally large caliber. With either inter- 
pretation experienced surgeons fear this ab- 
normality and its proper management during 
cholecystectomy requires prompt recogni- 
tion. 

In a distinct minority were 2 representa- 
tives of type IV anomalies involving the 
proper common duct itself. Each was en- 
countered once in the total experience. The 
first (type IV-A) (Fig. 17) is illustrated in 
both sketch and operative cholangiogram as 
exhibiting a single diverticulum of the com- 
mon duct. The other (type IV-B) (Fig. 18) 
represents an instance in which the common 
duct empties into a diverticulum of the duo- 
denum. 
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SUMMARY AND CONCLUSIONS 


By careful operative exposure of the extra- 
hepatic biliary duct system during primary 
operation and by the almost routine use of 
operative cholangiography, it has been pos- 
sible to demonstrate a 47.25 per cent in- 
cidence of clinically significant deviations 
from the anatomy, hitherto considered nor- 
mal and so described in anatomic texts. Such 
an incidence of variations makes it doubtful 
that any description can truly be considered 
the pattern of distribution and relationships. 

Pertinent clinical surgical applications are 
implied: accessory ducts or abnormal lengths 
of common hepatic duct can be found in half 
of all patients operated upon. These two 
categories account for more than 90 per cent 
of all anomalies encountered. If variations in 
the site at which the cystic and common duct 
join is added, then about 99 per cent of all 
anomalies will be included. On these facts 
surely must be based some principles of 
sound operating practice: compulsion to re- 
move a gallbladder when anatomic relation- 
ships cannot be clearly defined is inadvisable; 
a little time is well spent during elective 
cholecystectomy to demonstrate the presence 
or absence of a significant abnormality; post- 
operative drainage must be provided; heroic 
attempts to remove all but the last few milli- 
meters of cystic duct is fraught with extreme 
danger and will probably be of no avail in 
about 20 per cent of patients because of 
obscured excessively long ducts. 

The higher incidence of abnormalities in 
this clinical study as compared with those 
arising from autopsy or cadaver material 
poses the interesting but unsolved problem 
as to whether these anomalies may not play 
a role in the etiology of chronic cholecystitis 
with or without cholelithiasis, because of the 
disturbance in drainage with consequent 
stasis. 
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SURGICAL AND RADIOLOGIC TREATMENT OF CANCER 


OF THE CERVIX IN 397 CASES 


HENRY CLAY FRICK, II, M.D., JAMES A. CORSCADEN, M.D., F.A.C.S., 


HAROLD W. JACOX, M.D., and HOWARD C. 


New York, New York 


Tue EFFECT of the reintroduction of radical 
surgery into the program for the treatment 
of cancer of the cervix has not yet been fully 
evaluated. The results with surgical therapy 
need to be assessed particularly for the cases 
of stages I and II but also with regard to the 
total problem. 

This report covers the experience at the 
Sloane Hospital for Women from 1944 to 
1951 inclusive and at the Francis Delafield 
Hospital for the single year, 1951. It follows 
previous reports of end results in cancer of 
the cervix from the Columbia-Presbyterian 
Medical Center, the most recent prior pub- 
lication being for the years 1939 to 1943 
(4). During the period from 1944 to 1951 
radical surgery was reintroduced in the hope 
that the use of this procedure in appropriate 
instances would increase the number of 
cures. 


MATERIAL 


Three hundred ninety-seven patients 
with the diagnosis of carcinoma of the cer- 
vix were admitted between 1944 and 1951. 
Of these 38 were not treated. ‘Twenty-seven 
of this group had recurrent cancer following 
treatment elsewhere and were admitted 
only for consultation or terminal care. 
Eleven patients with primary cancer were 
untreated for various reasons, namely: psy- 
chosis (1), death from anesthesia during 
dilatation and curettage (1), refusal of treat- 
ment (1), and disease in a terminal stage 
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(8). Thus there remain 359 treated cases 
upon which a relative cure rate can be cal- 
culated; that is, the cure rate among those 
who received treatment. 

During the period between 1947 and 
1951, 75 cases of intraepithelial cancer of 
the cervix were diagnosed. These cases are 
not included in this report. 

The figures for absolute cure rate are not 
necessary in comparing the efficiency of two 
types of therapy within a single institution. 
Since they are needed for the comparison of 
the work of a particular institution with that 
of others, figures for absolute cure rates will 
be presented, even though, according to the 
Annual Report (1) these may be of little value 
because they do not represent the results in 
a given area. 

There are statistical grounds for exclud- 
ing cases in which the results of the therapy 
are unknown either because the patient died 
of intercurrent disease or was lost to follow- 
up. For this reason, a term “definitive” is 
used to give percentage results in all patients 
treated in whom the result is known. 

Rules of classification. The International 
Classification with the amplification of sub- 
divisions for stage I and stage II was em- 
ployed. Stage I was subdivided into three 
substages as follows: (a) subclinical, the 
lesion being neither visible or palpable; (b) 
lesions less than 1 centimeter in diameter; 
and (c) all other cases in which the lesion 
was limited to the cervix. Stage II was also 
subdivided into two groups, namely: (a) 
cases in which the disease was limited to 
cervix, upper vagina, or corpus with or 
without minimal parametrial involvement; 
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TABLE I.—TREATMENT OF CANCER OF THE CERVIX FROM 1944 TO 1951 INCLUSIVE 


i ___ Radiation only 
International Intra- 


Cone and 
classtficalion cavitary — Inter- intra- 
stage radium stitial Cone cavitary X-ray 
Taber ccd naleaisone 2 = = — ge 
Dita x2 eer band’ 24 — = = mas 
Pi rsisidiond acre eatin 39 1 . —_ Bis 
is Oks edawecnwan — — Ba 
b. = a asd = _ 
3 | er 38 34 2 2 1 
| re ee ae ee 12 23 — — 5 
DP icceeeedewt« 3 7 3 a 6 
Stump I[........ 6 — 1 = oe 
II Ff 4 = = " 
See 3 3 = = “ 
| eee — 1 —_ 1 
Recurrent... 6.6 4 9 _ = 10 
oe ee eee 138 111 rf z 23 
Total cases 406 
Counted twice 9° 
Total 397 


ee, SL eee 
wetes Supra- 
Radical Extended Complete cervical 
hysterec- hysterec-  hysterec- hysterec- Exentera- Un- 
Total tomy tomy tomy tomy tion Total treated 
2 3 1 6 _ _ 16 
24 13 -- 1 o _ 14 
40 21 -- _ 1 — 22 1 
— 7 1 _ _ — 8 
— 9 a -- 1 1 11 
a7 o _ _ _ _ _ 1 
70 — _— = = = ales 5 
19 es a = = — ae 4 
‘i 3 — — — 3 
11 3 — — _ -- 3 
6 —_ —_ — _ _ _ 
2 = a = os = a 
23 8 _ _ i! 1 10 27 
281 73 2 7 5 2 87 38 


*The 9 cases counted twice are those in whom radiation or operation was used as the primary therapy. The cancer recurred and was then treated 


by the other method. 


and (b) cases in which there was maximum 
parametrial involvement but in which there 
was no actual attachment to the structures 
of the pelvic wall. 

The cases of the surgical series were classi- 
fied a second time after operation according 
to the extent of disease found on pathologic 
examination of the surgical specimen. The 
criteria for each of the groups in this surgi- 
cal classification were those of Meigs and 
Brunschwig, namely: (a) limitation to the 
cervix; (b) extension to the parametrium; 
(c) presence of positive peripheral pelvic 
nodes; (d) involvement of adjacent organs; 
and (e) radiation necrosis. 

The forms of therapy employed and the 
number of patients treated in each manner 
are shown in Table I. The major types of 
therapy were: (1) intracavitary radium, (2) 
interstitial radium, and (3) radical hyster- 
ectomy. Other radiotherapeutic techniques 
were used at times, either because of an 
operator’s individual preference or because 
the disease was recurrent. A few operations 
other than the radical hysterectomy were 
performed, usually in ignorance of the pres- 


ence of cancer or because of technical diffi- 
culties. Nearly all of the patients treated by 
either radium or operation received supple- 
mentary external irradiation. 


INTRACAVITARY RADIUM 


Intracavitary radium was applied by the 
Curie technique. Thirty to 40 milligrams in 
10 milligram capsules were employed in the 
uterine tandem and 10 milligrams in each 
vaginal plug. The radium was customarily 
left in place for 100 hours, giving a dose of 
7,950 roentgens to the so-called point ‘‘A.” 
Such an application, during this period, 
was regarded as “adequate.” In a narrow 
vagina, it may be possible to insert only two 
plugs. This arrangement was still called 
“adequate” because it delivered a dose at 
point ‘‘A” of 4,820 roentgens which, with 
added external x-ray, produced a total cose 
of more than 7,000 roentgens. 

A radium application was considered 
‘“‘inadequate” when only one vaginal plug 
of radium was inserted in the vagina result- 
ing in a dose at point ‘‘A”’ of only 4,180 
roentgens. 
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TABLE IIl.—FIVE YEAR RESULTS OF INTRACAVITARY RADIUM TREATMENT OF CANCER OF THE CERVIX 


1944 TO 1951 INCLUSIVE 





Died Alive 

International of with 

tage Treatment cancer cancer 
la Adequate ........55. ieee ~ 
Ib MURMUR oo ns Race, aes 4 - 
Inadequate.......... : 1 -— 
Ic AORQRME ois. eas 10 1 
Inadequate... <0 6.55: 1 _— 
TNE cc ceed otanqrecsrecarecs erate a eit oe 16 1 
Il PQOGUME . 5 6.5. s0 5 ccccess 11 2 
IRAGCGUATE...... 6 os ne 6 — 
Manchemter... .6 cc 5 5a — _ 
OMe ig edink dive tian o-oo 1 _ 
Radium & cone... . 1 
choos iatoestance ane wienc es : 19 2 
Ill Adequate......... ee 6 — 
Inadequate.......... ‘ 4 — 
tC Ee ee ar eee 10 — 
IV Adequate.............. 2 _ 
Inadequate. ........... 1 — 
Whos hod tees 3 —— 
MEE Piven roar cient he eae 6 _: 
| ee ee er ee 51 a 


Died 
inter- Not 
current fol- Total Per cent 5 year cure 
Well disease lowed cases Relative Definitive 

1 1 o 2 
13 1 2 20 
3 -- -- 4 
18 2 3 35 
2 _ 1 4 

37 5 6 65 - 56.9 68.5 
11 2 1 27 
a _ 1 10 
1 -- os 1 
1 -- = 2 
1 _ a 2 

17 2 2 42 40.5 42.5 
1 _ _ 7 
1 - -- 5 

2 — — 12 16.6 16.6 
_ _ -- 2 
-- _ 1 
a — _ 3 

— os -- 6 0.0 0.0 

56 7 8 125 44.8 50.9 


TABLE III.—FIVE YEAR RESULTS OF INTRACAVITARY RADIUM TREATMENT OF CANCER OF CERVICAL STUMP 
1944 TO 1951 INCLUSIVE 


Died Alive 

International of with 

stage Treatment cancer cancer 
la Inadequate... .... 2... — — 
Ic Inadequate............ 1 1 
COME each n ss 1 — 
FROMMER rota gor cct rorap mente gin srahla ies, 2 1 
II PRBOMNE 5655 cs eds ce — — 
| a 5 — 
hyo! SUR AP a8 see ere ee 5 _ 
Ill Inadequate. ........ cy 3 _— 
1 BOR ee ce eter ari ar mr re tras 3 — 
IV Coe eee 1 ~ 
1h RD Ea Rear egy treet eer 1 — 
Ota SUMP CANES >. doco cece ens ois 11 1 


The 5 year end results attained in patients 
treated by intracavitary radium are given 
in Table II. In stage I, there were 65 cases. 
Of the 2 patients in stage Ia one is well while 
the other died of intercurrent disease. Six- 
teen of 24 patients or 66.6 per cent of stage 
Ib survived 5 years as compared with 20 of 
39 or 51.3 per cent of the patients in stage 
Ic. 

‘The relative cure rate for all patients in 
stace I was 56.9 per cent. The definitive 





Died 
inter- ; 
current Not Total Per cent 5 year cure 
Well disease followed cases Relative Definitive 
1 — — 1 
2 1 — 5 
= — — 1 
3 1 — - 43.0 50.0 
1 ~~ — 1 
1 per — 6 
2 — 7 30.0 30.0 
a aa — 3 
— _ — 3 0.0 0.0 
— _ -- 1 
o= — -— 1 0.0 0.0 
5 1 -— 18 27.7 29.4 


cure rate was 68.5 per cent. These results 
are similar to those reports from most 
clinics (2) but are inferior to figures re- 
ported in some series such as that of Kott- 
meier (9), who reported 156 cases with 89.0 
per cent cure; of Lewis and Payne, 48 cases 
with 80 per cent cure; and of Garcia, 54 
cases with 87.0 per cent 5 year cure. They 
are also inferior to those reported from this 
institution for the previous 5 year period 


(4). 
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TABLE IV.—FIVE YEAR RESULTS OF INTERSTITIAL RADIUM TREATMENT OF CANCER OF THE CERVIX 


1944 TO 1951 INCLUSIVE 


Died Alive 
of with 
International stage cancer cancer 
Primary 
Airy eee 1 _— 
| eae arn ier omer ear ee 6 a 
| COIS SIT See omens erste eee 9 — 
BAD ss scres othe aw eens eae oF 1 
iV. ; Se in ae 6 — 
wotal:.<..<: a PR rae re eee 59 1 
Stumps 
Ila Shin oraeedeee Z 
tip... Je Beeaie —- -= 
Ill or 3 -— 
Total. . ; 5 
Recurrent 8 9 — 
Grand total. =e wire 73 1 


*1 case recurred, radical hysterectomy; well 5 years postoperative. 
2 cases well over 4 years, lost to follow-up. 


Died 
inter- 
current Not Total Per cent 5 year cure 
Well disease followed cases Relative —_ Definitive 
-- — _ 1 
7 1 — 14 50.0 53.8 
10 1 — 20 50.0 52.6 
10* 2 3t 53 18.9 20.8 
— 1 — 7 0.0 0.0 
27 5 3 95 28.4 31.0 
_ _ S$ 
a is 1 f 50.0 
_ —_ oa 3 0.0 
2 , 28.6 28.6 
— —_ — 9 
29 5 3 111 26.1 28.1 


TABLE V.—CANCER OF THE CERVIX TREATED BY EXTERNAL RADIATION ONLY 


Died Alive 

of with 

International stage cancer cancer 
II Shee Peis: &encet Bertil cs Ke 1 _ 
| ; sof ausears 5 — 
IV. : scptn heater gt 5 o— 
Stump 1 = 

Recurrent 

MAUIAROR 055d cccawac sed eas sais 4 — 
DUMMICAL 66.3.6..640<% pats cheered 3 - 
ee oe eee a ‘ 19 0 


*Not confirmed by biopsy. 


In stage II, 17 of 42 patients survived 5 
years. The relative cure rate was thus 40.5 
per cent and the definitive cure rate was 
42.5 per cent. Included in the cures are 1 
treated by the Manchester technique, 1 by 
vaginal cone only, and 1 by vaginal cone in 
addition to intracavitary radium. 

In stage III only 2 of 12 patients survived 
5 years. 

In stage IV none of the 6 treated patients 
survived. 

The relative cure rate for all patients with 
cancer of the cervix treated by intracavitary 


Died 
inter- 
current Not Total Per cent 5 year cure 
Well disease followed cases Relative —_ Definitive 
— = — 1 = = 
—_ = as 5 = 
1 - == 6 — 
= cs al 1 —_ = 
ae es = 4 ee = 
2% = = 5 ms . 
3 0 0 22 _ — 


radium was 44.8 per cent and the definitive 
rate, 50.9 per cent. 

Cancer of the cervical stump. The results in 
18 patients treated by intracavitary radium 
in cancers of the cervical stump are shown 
in Table ITI. 

The cure rate in stage I was 43.0 per cent 
and in stage II, 30.0 per cent. There were 
no cures in stages III or IV. The relative 
cure rate in cancer of the cervical stump 
was 27.7 per cent and the definitive rate, 
29.4 per cent. 

Recurrent cancer of the cervix treated by intia- 
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cavitary radium. Five patients were treated by 
intracavitary radium for recurrence of can- 
cer, with 2 five year cures. One of the latter 
had a recurrence after operation which was 
subsequently cured by vaginal radium bomb 
and external radiation. The other with a 
clinical but not histologic diagnosis of re- 
current cancer following irradiation was 
cured by further irradiation. 


INTERSTITIAL RADIUM 


In 1944 the use of radium needles was in- 
vestigated in an attempt to devise a pattern 
of distribution of the radium sources which 
would deliver a measured number of 
roentgens to different points in the pelvis. 
The “ideal’’ pattern of distribution of radi- 
um needles, as arrived at from the theoretic 
study, is illustrated in Figure 1. 

In actual practice, however, an ideal 
application can rarely be made. In only 3 of 
the 102 cases were the needles inserted in 
the precise way shown in the radiograph. In 
83 cases a similar pattern was used with the 
modification that only 3 needles were in- 
serted in the lateral pelvic region. In 22 
instances, the majority during the early 
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Fic. 1. The ‘‘ideal” pattern of distribution of radium 
needles. 

Fic. 2. Irregular pattern of distribution of radium 
needles. 


phase of development of the technique, the 
needles were inserted in an irregular pattern 
as illustrated in Figure 2. 

The results for the 102 patients treated by 
this technique are given in Table IV. The 
only patient in stage I died of cancer at 5 
years. In stage II, including both substages 
IIa and IIb, the 5 year survival rate was 
50.0 per cent of 34 cases. In stage III the 5 
year salvage rate was 20.0 per cent of 53 
cases. Included is a stage III lesion which 
recurred locally; the patient was treated by 
radical hysterectomy and is free of disease 5 
years thereafter. 

In spite of the fact that the more ad- 
vanced lesions in stages II and III were 
selected for interstitial therapy, the 5 year 
salvage rate in stage II was 50.0 per cent for 
interstitial radiation as compared with 40.5 
per cent for intracavitary radiation. This 
fact suggests that interstitial therapy is 
slightly superior to intracavitary therapy for 
the treatment of bulky lesions. 


EXTERNAL IRRADIATION 


Twenty-two patients were treated by ex- 
ternal radiation only (Table V) with 3 ap- 
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TABLE VI.—RESULTS IN 87 SURGICALLY TREATED 
CANCERS OF THE CERVIX WITH AND WITHOUT 
RADIATION IN SLOANE HOSPITAL 1944 TO 1951 
INCLUSIVE 


International classification Total Cases well 5 years 
stage cases No. Per cent 
Ia : ; . 16 14 
b ; ; 14 14* 
ieee scx ‘ 22 17t 
cco re bc = 52 45 86.5 
Ila 8 4 
ae Seid cee 11 4 
(co praceinne ea 19 8 42.1 
Total for I and II : 71 53 74.6 
Stumps 
Ia 1 0 
D.. 1 0 
e 1 0 
Ila 1 1 
Bis tedsor tte sustains Z 0 
Total....... Less 6 1 16.6 
Recurrence following pri- 
mary radiation oe 10 3 30.0 


Total all cases jahesnls 87 57 65.5 


*1 case recurrent after simple hysterectomy treated by radium and 
x-ray. 
2 cases recurrent after radical hysterectomy treated by x-ray. 


parent 5 year cures. Of these 22 patients 
there were 13 with primary lesions and 9 
with recurrent cancer. All the primary 
lesions were relatively advanced. 

Among the 6 patients with stage IV 
lesions treated in this fashion there was 1 
who survived 5 years. This patient, who was 
75 years old, received 4,000 roentgens to the 
entire pelvis with the 2 million electron volt 
machine at the Francis Delafield Hospital 
over a period of 6 weeks. She is at present 
alive and well, 6 years after therapy. Among 
the 9 recurrent cases there were 2 classed as 
cures. ‘These 2 cases were clinically diagnosed 
as recurrences following surgery, but on 
account of the inaccessibility of the suspected 
lesion the recurrence was never proved by 
biopsy. 


SURGICAL THERAPY 


There were 87 cases treated by surgery. 
In most of these postoperative external radi- 
ation was also given. Detailed results for 
each clinical stage are shown in Table VI. 

The relative survival rate for stage I is 
86.5 and for stage II, 42.1 per cent. One of 
6 patients with cervical stump carcinoma 
survived 5 years or more. Three of 10 pa- 


TABLE VII.—FIVE YEAR SURVIVALS ACCORDING 
TO EXTENT OF DISEASE FROM ALL TYPES OF 
OPERATION 

Total No. Per cent 


Stage I cases _—_ living living 
Limited to cervix or corpus......... 32 30 93.7 
Extension to parametrium.......... 7 6 85.7 
Positive pelvic nodes............... 5 3 60.0 
Extent unknown (inadequate surgery) 8 6 50.0 
OGM co scerightnaiese Mak ia iat slenearanteres 52 45 86.5 
Stage IT 
Limited to vagina, cervix, and corpus. 7 3 42.9 
Extension to parametria............ 3 2 66.6 
Positive pelvic nodes.............. 2.036. 6 1 16.6 
Radiation necroms™ 4.66.6 5as00s 1 1 
Extent of disease unknown.......... 2 1 50.0 
MIG ictal. BEB aupek UUs wine 6 19 8 41 
Stumps stage I 
EAMINCG tO CONVIX 6.6. dca cee aes 3 0 
Extension to parametria............ 0 0 
Positive pelvic nodes..............- 0 0 
1) DAR te Pe RAS OE eet eae Peto 3 0 
Stumps stage IT 
Limited to cervix and vagina....... 1 1 
Extension to parametria............ 2 0 
POSHIVE PClVIe NODES... csc ec 0 0 
PRIN ab oho Shortn rd chee ghee aye eee 3 1 
Ratiation failures 
Limited to cervix or corpus......... 2 1 
Extension to parametrium.......... 2 1 
Positive pelvic nodes... .....5..5.60 4 1 
Disease left in situ (extent unknown). . 1 0 
Adjacent organs involved (negative 

OER ios er rite oer euge oe tlcceets 1 0 
PRNOIMA cara i cfs Waa Reactor eIee 10 3 


*Preoperative cone and external x-ray. 

tients with recurrent cancer, following an 
attempt to cure by radiotherapy, were 
salvaged by operation. 

In stage Ia there are 6 cases that were not 
recognized preoperatively. Three of these 
patients were operated on for intraepithelial 
carcinoma, but the operative specimen 
showed invasive cancer, and 3 patients were 
operated on for fibromyoma uteri and can- 
cer of the cervix was quite unexpectedly 
found in the operative specimen. 

The relation of the extent of disease as 
found in the operative specimen to results is 
shown in Table VII. Thirty of 32 patients 
(93.7 per cent) with disease limited to the 
cervix are surviving for a period of 5 years 
or more. 

The relationship of the preoperatively de- 
termined International Classification stag- 
ing to the extent of disease as found in the 
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TABILE VIII.—CORRELATION BETWEEN CLINICAL STAGING AND EXTENT OF DISEASE IN PRIMARY CASES OF 
CARCINOMA OF THE CERVIX 


International stage Total cases 
Mester eae sista ee icae at aor aio Uiecar Ok IO RON 16 
| aera Na? pane a anew Ween rrr IC 14 
Gs cere Ble eb Raia Wik Rela Kia a a wlade Bia eae Res 22 
MEMBER artes ec rat mneerae em amen eae 52 
| Pete eee eC er eC TCT TT 8 
Pere eee CLT Te TT 11 
fo SAAS ere ee eee a Cr TET err 19 
CULL Hine © SeaeWatge tet ringer SCE RC reecrint ce tC 1 
Rvarcetenineedna siete ie ame wee eee 1 
Ce erckce cet hearer cree mecaes 1 
BN sockt is crue RRS Aa OOF ON a 1 
Niswd 6 card ceca coeur anauleeeen woneats 2 
MD 5 ce Seria vetiple alec eeie wee Od we RO RS 6 
WT 25. oo eae uaens ata codeieed cee vens 77 


*1 case biopsy invasive; operative specimen intraepithelial. 


oe Extent of disease____ 


Only Extent undeter- 
radiation minable, incom- 


Limited Parametria Nodes necrosts plete specimen 
6* 1 3 6T 
10 3 0 1f 
16 a 2 1|| 
32 7 5 8 
3 2 2 ; 1 
4 1 4 2# 
7 3 6 1 2 
1 
1 
1 
1 
0 2 
4 2 
43 12 11 1 10 


+3 cases biopsy intraepithelial; operative specimen invasive; 3 cases complete hysterectomy for fibromyoma. 


tl case complete hysterectomy; technical difficulty. 
|1 case supercervical hysterectomy; technical difficulty. 


#1 case pregnancy, supracervical hysterectomy; parametrial extension second operation. 


specimen is shown in Table VIII. It is in- 
teresting to note that of the 16 patients in 
stage Ia, the group in which the lesion was 
not clinically evident, 1 had parametrial 
extension and 3 had positive pelvic lymph 
nodes. 

The frequency of node involvement is 
given in Table IX. There were 5 with posi- 
tive nodes among the 44 patients in stage I 
(11.3 per cent); 6 among 17 in stage II (35.3 
per cent); and 4 among 9 in the radiation 
failure group (44.4 per cent). In the entire 
series there were 15 out of 76 (19.7 per cent) 
with positive nodes. 

The relationship of the type of operation 
to the 5 year cure rate is shown in Table X. 
Seven types of operation were performed. 
Radical hysterectomy and radical removal 
of the cervical stump imply dissection of the 
pelvic nodes. Extended hysterectomy is de- 
fined as a wide operation in which the 
ureters are dissected and good segments of 
parametrium and vaginal cuff are removed. 
Radical hysterectomy, radical removal of 
the stump, extended hysterectomy, and an- 
terior exenteration are classed as “‘adequate”’ 
surgical therapy. In the series of 87 patients, 
76 received such ‘“‘adequate”’ surgery. The 
reasons for inadequate surgery in 11 other 


cases were: disease not recognized pre- 
operatively, 3 cases; biopsy intraepithelial, 
invasion found in operative specimen, 3 
cases; technical difficulties, 4 cases; and 
pregnancy, 1 case. 

This series of 76 ‘‘adequately” treated 
cases included 67 of primary and 9 of re- 
current lesions. Forty-eight of the 67 pa- 
tients with primary neoplasms lived 5 years 
or more giving a 71.6 per cent relative sur- 
vival rate in primary cases of stage I and 
stage II. 


RADIATION AS AN ADJUNCT TO SURGERY 


Most of the patients reported in the sur- 
gical series received either preoperative or 
postoperative irradiation. The results do not 
therefore show what can be accomplished 
with surgery alone but with surgery com- 
bined with some type of irradiation. 


TABLE IX.—RESULTS ACCORDING TO NODE IN- 
VOLVEMENT 


Positive Adja- 

International En Sa Total Living 
slage No. Per cent organ cases 5 years 
Wicieceeacs 5 11.3 44 a 
| | ee ee 6 36.3 17 1 
Stumps....... 0 6 0 

Recurrent after 
radium..... 4 44.4 1 9 1 
WE ewes. 15 19.7 1 76 5 


11 cases excluded—nodes not examined, 
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TABLE X.—RESULTS OF DIFFERENT OPERATIONS FOR INVASIVE CANCER OF THE CERVIX 


Died Alive 
of with 
Type of operation cancer cancer Well 
Radical Hysterectomy 
Primary 
a | ee 1 -- 
DD .opangueracteaimates -- - 13 
Cited acacia tncs ers 3 “= 17 
BUA Sg oriick Oana orale Row Xa 4 
oS Ee ee 2 
Disk 4.c.staeande ts nih bere o's 5 
Total 7 
Stump 
Sh eee 2 
Me in on Hisar seas leraiale 58 2 
Total stump : hice ; 4 
Radiation recurrent. . . 5 _ 
Extended Hysterectomy 
a | a re 7 — - 
2 cid nokia ohee sew on -- -- 
RMN hs ors ig Gite adobe: ecnnole ¥ 
Complete Hysterectomy 
aot oe |. rR k 1 — 
tTechnical (Ib)....... shins - 
Total... pus Ataut ales 1 
Supracervical Hysterectomy 
{Technical Ic and recurrent 2 - 
Pregnancy (II) 1 - 
Total... 3 
Exenteration 
§Recurrent : ae 1 ~- 
Total... : : jas 1 
Extended Hysterectomy and Par- 
tial Rectal Resection (IIb). 1 — — 
Total f ‘ 1 
(CY ee ae 2 Aletta laid 26 57 


tN = = 


Died 

inter- Not Per cent 5 yeur cure 
current fol- Rela- Defini- 
disease lowed Total cases live ive 


. pe 9 
-- — 13 
— 1 21 
1 43 88.3 0.4 
= 2 7 
<—e ee 9 
4 16 43.7 50.0 
1 5 
— — 3 
1 6 1 20.0 
~ — 8 37.5 
= 1 
— — 1 
2 
— oo 6 
— — 1 
7 
= 2 
— os 1 
3 
- — 1 
1 
-— — 1 
1 
4 87 65.5 68.6 


*3 cases fibromyoma (disease unrecognized preoperatively); 3 cases intraepithelial on biopsy; invasive in specimen. 


t1 case difficult dissection 
t1 case hemorrhage; 1 case disease too extensive. 
§There was | postoperative death (exenteration). 


RADIATION OR SURGERY FOR RECURRENCE 
FOLLOWING FAILURE OF ALTERNATIVE 
MODALITY 

Ten patients in the surgical series were 
operated on for recurrent disease following 
radium and external x-ray therapy, with a 
5 year survival of 3. Six patients in the 
radiation series received radiotherapy for a 
recurrence appearing 6 months or more fol- 
lowing surgery, also with a 5 year survival 
in 3 cases. 

Preoperative vaginal cone therapy. Seven pa- 
tients received preoperative cone therapy. 
The treatment was given by means of the 
250 kilovolt machine in amounts of 2,500 to 
5,000 roentgens to the cervix during a 
period of 10 to 14 days. Review of the his- 
tories indicates that patients selected for this 


procedure usually had bulky primary lesions 
and it appears that the surgery was some- 
what simplified by the resulting shrinkage of 
the lesion. Since the cone therapy in these 7 
cases was given in conjunction with various 
programs of preoperative and postoperative 
external x-ray therapy as well as with sur- 
gery, it is not possible to draw any con- 
clusions as to its effect upon the final 
result. 

Prophylactic postoperative external x-ray ther- 
apy. Eighteen patients received no radium 
or x-ray treatment preoperatively or post- 
operatively. There were 14 (77.0 per cent) 5 
year cures in this group. 

Fifty-five patients received immediate 
postoperative irradiation for prophylaxis or 
because it was definitely suspected that 
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TABLE XI.—COMPARISON OF RESULTS FOLLOWING RADIUM AND SURGICAL TREATMENT OF CANCER 
OF THE CERVIX (1944 TO 1951) 


Surgery Radium : ___Surgery and radium __ 
Not Not Not 
Well 5 years followed Well 5 years — followed — Well 5 years followed 

International Total Per Per Total er Per Total Per Per 

stage cases No. cent No. cent cases No. cent No. cent cases No. cent No. cent 

DE, (sees 16 14 87.5 — _ 2 1 50.0 1 50.0 18 15 83.3 1 oa 

| | re ee 14 14 85.7 — — 24 16 66.6 a 12.5 38 28 73.7 a 7.8 

yi awaus 22 17 Vio 1 4.5 40 20 50.0 7 17.5 62 37 59.6 8 $3 

| 2] | eee 52 45 86.5 1 29 66 37 56.0 11 15.7 118 80 67.8 12 9.5 

Il et me 8 42.1 2 10.5 77 34 44.1 6 7.8 96 - 42 43.7 8 8.3 

| Scr 0 — _- — — 70 12 17.1 5 7.1 70 12 17.1 5 7.1 

|. See ee 0 _ — _— 19 1 52 1 5.3 19 1 5.2 1 §.2 

Sump....... .6 1 16.6 1 17.0 26 - 27.0 1 3.8 32 8 25.0 Y 6.2 

Relative.... 77 54 70.1 4 5.2 258 91 35.2 24 9.3 335 143 42.6 28 8.3 
Recurrent 

cases..... 10 3 30.0 — — 23 4 17.4 -- -- 33 7 2t.2 —— _ 


disease remained after the surgery. Of the 51 
patients treated postoperatively as a pro- 
phylactic measure, 33 (65.0 per cent) are 
living. Of the 4 patients so treated in whom 
the line of surgical excision is known to have 
crossed tumor tissue, all have died of re- 
currence. 

For the most part early postoperative 
irradiation consisted of a tissue dose of 2,500 
to 4,000 roentgens to the lateral pelvic wall 
administered with the 250 kilovolt machine 
over a period of a month to 6 weeks. A few 
patients in this group received the radiation 
on the 2 million electron volt machine at the 
Francis Delafield Hospital. 

These statistics at first suggest that post- 
operative radiation contributes little to the 
improvement of surgical results. It must be 
remembered, however, that postoperative 
radiation was in general recommended for 
those patients who at operation were 
thought to have a less favorable outlook. 


ABSOLUTE CURE RATE FOR BOTH FORMS OF 
THERAPY 


The absolute cure rate for the 397 pa- 
tients, excluding 27 who had received pri- 
mary treatment elsewhere and were re- 
ferred for consultation and study only but 
including 11 patients with untreated pri- 
mary lesions, was 40.5 per cent. 


RELATIVE RESULTS IN STAGE I CASES 


‘he numbers of cases in this report, when 
assigned to their various categories, are too 


small to serve as a basis for the final statis- 
tical proof of any thesis. They are large 
enough, however, to provide fairly accurate 
impressions. 

The results following radical operation 
and intracavitary radium in stage I cases 
show rather marked differences. In stage I 
the 5 year relative cure rate following the 
operation was 86.5 per cent (45 of 52 cases). 
The relative cure rate following intracavi- 
tary radium was 56.9. per cent (37 of 65 
cases). The significance of this difference 
may be questioned after a study of: (1) the 
selection of the case material, (2) the de- 
gree of specialization of the therapist, and 
(3) the efficiency of the follow-up. 

Selection of the material. ‘The surgical re- 
sults were favored by the inclusion in the 
group of a number of very early cases. 
Sixteen of the 52 cases (30.7 per cent) in 
stage I were classified as Ia whereas only 2 
of the 65 cases (3.0 per cent) treated by 
radium were in this group. On the other 
hand, it should be noted that of the 16 
cases Classified as Ia before operation, in 5 
extension of cancer beyond the cervix was 
subsequently shown by examination of the 
surgical specimen. 

The radium series, furthermore, seemed 
weighted by the inclusion of a dispropor- 
tionate number of patients in poor general 
health, and 5 of the radium treated pa- 
tients subsequently died of intercurrent 
disease. On the other hand, the selection 
was not a rigid one, for among the surgically 
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treated patients of stage I there were 4 cases 
of obesity, 1 case of obesity with diabetes, 1 
case of hypertensive cardiovascular disease, 
and 5 cases of hypertension. 

Degree of specialization. ‘The quality of the 
treatment is naturally difficult to appraise. 
It is noteworthy that the operations were 
performed by or under the direction of 4 
surgeons while the radium, during the years 
being reported, was applied by any member 
of the staff who happened to be on duty 
at the time. 

Thirty-six operations were performed by 
one surgeon, 19 by a second, 12 by a third, 
and 7 by a fourth. Eight operations were 
performed by a resident under the guidance 
of one of these. Three other surgeons per- 
formed a total of 5 operations. In the exper- 
ience obtained in 76 cases, it.has become 
apparent that the radical operation, com- 
pletely carried out, is a difficult procedure 
and should be performed only by those with 
experience or under their immediate direc- 
tion. 

The radium was applied by 14 members 
of the staff with variable experience in the 
use of radium and by residents assisted by 
an attending surgeon. In more recent years 
this system has been changed. A representa- 
tive of the Department of Radiology began 
to assist in the determination of individual 
doses soon after the completion of this series, 
and at present participates in the actual 
application. 

According to the description and in terms 
of milligram hours the technique of radium 
application was the same as that employed 
in the previous 5 year period at the Sloane 
Hospital. During the years covered by this 
study the position of the radium sources was 
not routinely checked by postoperative 
radiographs. One case in which an x-ray 
picture was taken and showed extensive 
slipping of the vaginal plugs stimulated the 
development of the Corscaden applicator (5), 
a device for holding the radium sources in 
the desired position. 

The importance of experience in the in- 
troduction of radium has been heavily 


stressed by Heyman and Kottmeier (1(), 
It is believed that current methods of ap- 
plication with meticulous roentgenographic 
checking of position may lead to improve- 
ment in our results. 

Relative success in follow-up. There was also 
a considerable difference in the relative suc- 
cess in tracing the radium treated as com- 
pared with the surgically treated patients. 
Thus among the stage I patients, only 1 of 
52 treated by surgery but 11 of 66 treated by 
radiation were “‘lost’’ and counted therefore 
as “dead” from cancer. If those cases in 
which the results of treatment of cancer were 
unknown were eliminated from calculation, 
the 5 year survival rates would be: for opera- 
tion 88.2 per cent and for intracavitary 
radium, 67.3 per cent. 


GENERAL DISCUSSION OF THERAPY FOR EACH 
STAGE 


Whether these modifying factors close the 
gap between the results of operation and 
those following radiation in the stage I cases 
cannot be finally determined with a series of 
this size. It is apparent, however, that the 
operative results are of a high order (86.5 
per cent 5 year cure). This figure compares 
favorably with the best reports from clinics 
where the operative approach has been 
used. Liu reports 139 cases with a cure rate 
of 75.0 per cent; Pratt reports 72 cases with 
a cure rate of 84.7 per cent; Brunschwig 
reports 57 cases with a cure rate of 82.0 per 
cent; Yagi reports 33 cases with a cure rate 
of 90.0 per cent. 

In stage II neither surgical results nor 
those following radiation are very satisfac- 
tory. In this report the 5 year cure rate for 
surgery was 42.1 per cent; for radiation, 
combining the cases treated by intracavi- 
tary and by interstitial methods, 44.7 per 
cent. 

Review of the literature gives the follow- 
ing results for radiation in other clinics (2) 
for stage II: Radiumhemmet, Stockholm, 
48.9 per cent; Holt Radium Institute, Man- 
chester, 51.6; Radium Centre, Copenhagen, 
50.6; University of Pennsylvania Hospital, 
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Philadelphia, 50.0 per cent. For surgery 
Massachusetts General Hospital, Meigs and 
Liu report 54.0 per cent; Memorial Hos- 
pital, Brunschwig, 58.0 per cent; and 
Okayama University Hospital, ‘Tokyo, 61.7 
per cent (15). There is thus little difference 
in the 5 year salvage rate reported for the 
two methods. It is understandable that a 
cancer which has spread beyond the uterus 
and probably involves the lymphatics in the 
vicinity of the ureter would be incompletely 
removed by radical hysterectomy and node 
dissection. If surgical results in stage II, 
especially in those patients with marked 
parametrial involvement, are to be im- 
proved, perhaps an anterior exenteration is 
necessary, at least from the technical stand- 
point of removal of the cancer. 

Patients in stage III were not treated 
surgically in this series. The opinion of most 
of those interested in cervical cancer in this 
institution has been that a lesion found on 
vaginal examination to be fixed to the 
lateral pelvic wall is inoperable. In this 
series, the intracavitary radium produced 
2 cures in 12 cases, the interstitial technique 
10 out of 53, and external x-ray none of 5. 
For the 70 patients in stage III treated by 
the 3 methods the relative cure rate was 17.1 
per cent. This figure is slightly below those 
reported by other institutions of which the fol- 
lowing are noteworthy (2): Radiumhemmet, 
Stockholm, 27.5 per cent; Christie Hospital, 
Manchester, 31.1; University of Pennsylva- 
nia Hospital, Philadelphia, 34.0; and Rhode 
Island Hospital, Providence, 21.2. 

In stage IV there was only 1 five year sur- 
vivor among 7 treated patients, but none 
of these patients were subjected to surgery. 


SUMMARY 


1. The 5 year end results in 368 patients 
treated for cancer of the cervix during the 
years 1946 to 1951 have been reported. 

2. These include 118 cases of stage I, 96 
of stage II, 70 of stage III, and 19 of stage 
I\’, 32 of the cervical stump, and 33 with 
recurrence of previously treated cancer 


(lable XI). 
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3. Among the 303 patients with primary 
lesions, exclusive of the cervical stump, 232 
were treated by radiation and 71 underwent 
surgery. 

4. The relative 5 year cure rate for all 
primary cases was 42.6 per cent. The rela- 
tive 5 year cure rate for the 1939 to 1943 
series when all were treated by radiation 
was 43.0 per cent. 

5. The 5 year cure rate for stages I and 
II, when surgery was the primary mode of 
therapy, was 86.5 and 42.1 per cent, 
respectively. Similar figures for those treated 
by intracavitary and interstitial radiation 
was 56.0 and 44.1 per cent, respectively. 
The 5 year cure rate for the stage II cases 
treated by interstitial radium was 50.0 per 
cent. 

6. It was noted that there were some- 
what more early cases in the surgical series, 
somewhat fewer patients with severe consti- 
tutional disease, and a much smaller per- 
centage in which follow-up examination 
was incomplete. 


CONCLUSIONS 


1. Surgical treatment in stage I cases 
yielded a higher 5 year survival rate than 
did radiation therapy. 

2. Various factors, particularly of case 
selection, made the two series not wholly 
comparable and leave the question of the 
absolute superiority of one method of treat- 
ment over the other unanswered. 

3. The application of radical surgical 
methods of treatment to 76 (22.0 per cent) 
of 335 cases of primary cervical cancer has 
been associated with a slight, but statistically 
not significant, improvement in the total 
cure rate. 
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MECHANISM AND PREVENTION OF DISTAL ‘TUBULAR 





NECROSIS IN DOGS FOLLOWING EXPERIMENTAL 


PLACENTAL ABRUPTION 


SAMUEL R. POWERS, JR., M.D., F.A.C.S., ROBERT E. L. NESBITT, JR., M.D., 
ANTONIO BOBA, M.D., and ARTHUR STEIN, M.D., Albany, New York 


HuMAN PLACENTAL ABRUPTION is a Catas- 
trophe associated with a substantial mater- 
nal hazard as well as a high incidence of 
perinatal mortality. This complication of 
pregnancy, particularly when associated 
with hypertensive toxemia, may terminate 
in acute renal failure with the clinical and 
histologic picture of acute renal tubular 
degeneration. Eight patients have been re- 
ferred to the Renal Failure Team of the 
Albany Hospital for treatment of this condi- 
tion in the past 5 years. The present study 
was undertaken to investigate the patho- 
genesis of the renal complications and to 
study the pharmacologic effect of a gangli- 
onic blocking agent, arfonad™ (trimetha- 
phan camphorsulfonate’). 

Studies on the pathogenesis of renal tubu- 
lar degeneration following aortic surgery 
and in the crush syndrome, utilizing a tech- 
nique for the direct measurement of renal 
blood flow, have been carried out in this 
laboratory (3). These experiments demon- 
strated that the presence of renal vasocon- 
striction with subsequent renal ischemia was 
an essential prerequisite for the appearance 
of acute renal tubular degeneration. In 
addition, it was found that surgical renal 
denervation or the use of a ganglionic block- 
ing agent, trimethaphan camphorsulfonate, 
would prevent this increase in renal vascu- 
lar resistance and thereby protect the kid- 


om the Departments of Experimental Surgery, Obstetrics 
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ney from ischemic tubular degeneration. 
The clinical similarity between these condi- 
tions and the renal complications noted in 
certain cases of advanced placental abrup- 
tion suggested the probable role of renal 
vasoconstriction in the latter condition and 
the possibility of ganglionic blockade as a 
prophylactic measure. A technique similar 
to that of Howard and Goodson, by which 
placental abruptions were experimentally 
produced in dogs in the second half of 
pregnancy by ligation of the vena cava be- 
low the level of the renal veins, was found to 
be an effective way of testing these hypoth- 
eses. Although obstruction of the uterine 
veins produced by caval ligation may not 
be the precipitating factor of placental 
abruption in human pregnancy, the simi- 
larity of the subsequent course of physio- 
logic and histologic alterations in the ma- 
ternal kidneys suggests the presence of a 
common factor responsible for these lesions. 
Preliminary evidence obtained during the 
course of the present study suggests that 
placental anoxia may be the factor common 
to both conditions. 


METHODS 


Fourteen pregnant dogs in the last half of 
pregnancy and 2 male control animals were 
investigated. Anesthesia was induced with 
intravenous nembutal and an adequate 
airway assured by the placement of an 
endotracheal tube. One carotid artery was 
cannulated and arterial pressure recorded 
by means of a strain gauge transducer with 
a Sanborn amplifier and recorder. The 


jugular vein on the same side was cannu- 
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Fic. 2. 


lated for administration of fluid or drugs. 
The animals were placed in the lateral 
decubitis position and the vena cava ex- 
posed retroperitoneally through a short 
flank incision. A heavy silk suture was 
placed loosely around the inferior vena 
cava, just below the renal veins, but above 
the right ovarian vein. In the initial experi- 
ments, a midline celiotomy was performed 
to permit direct observation of the uterus, 
whereas in later studies, the abdomen was 
not opened until the conclusion of the test 
period. In all experiments, a 15 minute 
period was allowed for stabilization of the 
blood pressure and pulse rate, and then the 
vena caval ligature was tied tightly produc- 
ing sudden, complete venous occlusion. The 
test period terminated 90 minutes after the 
start of caval occlusion by removal of the 
uterus and closure of the celiotomy and 
flank wounds. The vena caval ligature was 
left in place and the animal returned to the 
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Pia. 3. 


Fic. 1. Pregnant uterus of dog, 5 minutes after ligation 
of vena cava. Note the marked congestion of surface veins 
of the uterus. 

Fic. 2. Pregnant uterus of dog, 10 minutes after liga- 
tion of vena cava. Note distended surface veins and sub- 
serosal petechial hemorrhages. 

Fic. 3. Incomplete placental abruption. Note adherent 
blood clot on maternal surface of the placenta. The dark 
green pigment on each long edge of the placenta is 
uteroverdin. 


kennel. Immediately following removal of 
the uterus, its contents were carefully ex- 
posed and each pregnancy examined for 
gross evidence of placental separation. Sec- 
tions for histologic study were obtained 
from the uterine wall, each of the separate 
placentas, and from the fetal organs, in- 
cluding the brain, of each fetus. Forty-eight 
to 72 hours following inception of the pla- 
cental abruption, the animals were sacri- 
ficed and the kidneys were removed {or 
histologic examination. A group of 5 preg- 
nant dogs was subjected to this experi- 
mental technique. 

A second group of 7 pregnant dogs was 
studied in an identical manner, except that 
at the time of vena caval ligation, ganglionic 
blockade was induced by the intravenous 
administration of trimethaphan camphor- 
sulfonate as a 0.1 per cent intravenous drip. 
The rate of drug infusion was adjusted to a 
rate sufficient to lower the mean arterial 
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Fic. 4. Complete placental abruption. Note the ad- 
herent blood clots along entire maternal surface. The 
lower placenta was completely separated from the uter- 
ine wall. 

Fic. 5. Acute renal tubular degeneration. Note the 
loss of cellular architecture, separation of cells from the 
basement membrane, and early cast formation. 

Fic. 6. Acute renal tubular degeneration. 


pressure to approximately 40 per cent of 
the control value. The infusion was termi- 
nated as soon as the uterus was removed. 

Two additional pregnant dogs were left 
intact but were made anoxic by connecting 
their endotracheal tube to a tank containing 
a 10 per cent oxygen mixture. After 114 
hours, the uterus was removed, and the 
animals were allowed to breathe room air. 

Two male animals were subjected to 
acute inferior vena caval ligation and sacri- 
ficed after 72 hours. 


RESULTS 


Controls. Vena caval ligation in the 2 
male animals produced no change in blood 
pressure or pulse rate. At sacrifice the kid- 
neys were grossly and microscopically nor- 
mal. 

Untreated experimental placental abruption. 
Five pregnant dogs containing 36 individual 
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Fic. 6. 


pregnancies comprised this group. Follow- 
ing occlusion of the vena cava, there was no 
significant alteration in blood pressure from 
the control values. In those animals sub- 
jected to immediate laparotomy, there were 
gross changes in both motility and appear- 
ance of the uterus. The superficial veins im- 
mediately became engorged and the entire 
uterus became cyanotic (Fig. 1). Soon after 
this, small petechial hemorrhages could be 
seen and at the same time irregular and 
asynchronous muscular contractions ap- 
peared (Fig. 2). In many instances, the site 
of a placental separation became visible as 
a slowly expanding zone of deep, dark dis- 
coloration. In no instance, however, was 
blood noted in the vaginal canal. Upon 
opening the uterus, gross evidence of pla- 
cental separation was found in all animals. 
This varied from a thin, dark blood clot in 
the central portion of the placenta (Fig. 3) 
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TABLE 1.--PLACENTAL ABRUPTION FOLLOWING 
VENA CAVAL LIGATION IN UNTREATED AND 
ARFONAD TREATED DOGS 


UNTREATED CONTROL GROUP 
—__—_— Placental findings 


Animal Total _—_____ Abruption_ 

No. preg. Normal Incomplete Complete 

I 4 2 1 1 

| eee 5 3 1 1 

| eee 9 0 6 3 

Lee 12 3 5 4 

Wee ae 6 0 2 4 

Totals 36 8 15 13 

ARFONAD TREATED GROUP 

Dicccta/ ints 7 q 3 0 

| ee 4 1 3 0 

Ill. 4 2 Z 0 

IV 8 8 0 0 

v' 7 0 6 1 

VI 7 3 4 0 

A. | Ae 7 6 1 0 

PONS 654 5-5-3 44 24 19 1 


to complete avulsion from the uterine wall 
(Fig. 4). It is interesting that these changes 
were less well developed in those pregnan- 
cies situated near the tips of the uterine 
cornu, probably because of collateral non- 
obstructed venous drainage via the ovarian 
system. The ovarian veins were deliberately 
left untied in order to create a situation of 
varying degrees of placenta abruption and 
fetal hypoxia. In 8 of the 36 placentas 
studied, no gross or microscopic evidence of 
abruption could be found. 

Histologic study of the kidneys of these 
animals revealed the characteristic picture 
of acute renal tubular degeneration in all 
cases. The principal diagnostic features are 
loss of cellular architecture, separation of 
cells from the basement membrane, and 
early cast formation (Figs. 5 and 6). 

Placental abruption with immediate institution 
of ganglionic blockade. Seven animals were 
subjected to ganglionic blockade at the time 
of vena caval ligation. The blood pressure 
fell in all cases to 40 per cent of the control 
value and was maintained at this level until 
the uterus was removed. Venous engorge- 
ment and significant cyanosis of the uterine 


muscle were much less impressive findings . 


than those noted in the uteri of untreated 
animals. Although rare petechial hemor- 
rhages could be seen, there was no visible 
muscular activity. Some evidence of pla- 


cental separation was found in 20 of 44 
pregnancies as compared with 28 of 36 in 
the untreated group (Table I). This differ- 
ence in the incidence of placental abruption 
in the two groups is statistically significant 
(p= <0.01). In addition, the amount of 
placental hemorrhage and the incidence of 
total abruption were much smaller in the 
treated group (only 1 of 20 placentas in the 
latter group of animals compared with 13 
of 28 in the control group). 

The kidneys from this group of animals 
were histologically within normal limits in 
all cases. 

Placental abruption following 10 per cent 
oxygen breathing. ‘Two animals subjected to 
anoxic anoxia developed placental abrup- 
tion as a result of breathing 10 per cent 
oxygen. Approximately one-half of the total 
number of pregnancies showed some evi- 
dence of hemorrhage beneath the placenta. 
The kidneys showed moderate pathologic 
changes of tubular degeneration. 


DISCUSSION 


A lower incidence of placental abruption 
in animals treated by intravenous gangli- 
onic blockade was an unexpected finding 
in this study. It had been assumed that the 
only effect of this treatment would be on 
renal hemodynamics and the untreated 
group would serve as controls. The absence 
of renal tubular degeneration in the treated 
series is therefore difficult to interpret. It is 
reasonable to suspect a lower incidence of 
renal damage in the treated group because 
of the presence of only minor degrees of 
placental disruption, but the finding of 
normal kidneys in all treated animals sug- 
gests that a specific protective action on the 
renal tubules also occurred. Our previous 
investigations have demonstrated that this 
type of protection is afforded by lowering 
the renal vascular resistance, thus permit- 
ting more adequate perfusion through tle 
renal tubular circulation. It is hoped that 
further studies utilizing the hypoxic method 
for the production of placental abruption 
will provide the final answer to this problem. 
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‘| he sequence of events which is initiated 
by obstruction of the uterine veins and 
culminates in placental abruption is subject 
to at least two possible interpretations. The 
increase in hydrostatic pressure which fol- 
lows venous occlusion may cause some 
mechanical rupture of the decidual sinuses 
and thereby produce abruption of the pla- 
centa. On the other hand, the resulting 
venous stasis produces stagnant anoxia of the 
placenta and uterine wall, and this factor 
may lead to intimal damage of decidual 
vessels, interstitial hemorrhages, and _ ulti- 
mate retroplacental bleeding. The 2 ani- 
mals that suffered anoxia from breathing 
low oxygen tensions also developed bleeding 
into the decidual plate, suggesting that 
anoxia of the uterus and placenta from any 
cause may be a factor in placental abrup- 
tion. Although uterine hyperirritability is a 
secondary phenomenon in these cases, it is 
possible that the significant increase in mus- 
cle tone may aggravate the degree of dis- 
ruption. 

The data presented in this study do not 
necessarily suggest that the use of ganglionic 
blockade will alter the course of human 
placental abruption. Separate studies, to be 
published elsewhere (2), have shown that tri- 
methaphan camphorsulfonate will marked- 
ly limit the rise in venous pressure which 
occurs following venous occlusion, and it is 
this action which presumedly accounts for 
the lower incidence of placental separation 
in this group of treated animals. Although 
this form of treatment may not prevent or 
lessen the degree of human placental abrup- 
tion, nor mitigate the fetal anoxic damage 
frequently associated with this condition, its 
demonstrated protective action on the kid- 
ney may warrant its clinical application in 
the immediate puerperium in selected cases 
of shock from this cause or in intrapartal 
patients in whom the fetus has already suc- 
cubed in utero. 


SUMMARY 


['wenty-eight of 36 placentas present in 
5 ogs in the last half of pregnancy exhibited 
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areas of abruption within 90 minutes follow- 
ing ligation of the vena cava below the 
level of the renal veins. Histologic study of 
the maternal kidneys, removed 48 to 72 
hours following inception of the placental 
abruption, revealed the characteristic pic- 
ture of acute renal tubular degeneration in 
all cases. At sacrifice, the kidneys of 2 male 
animals which had been subjected to vena 
caval ligation were grossly and microscopi- 
cally normal. 

A second group of 7 pregnant dogs were 
studied in an identical manner, except that 
at the time of vena caval ligation, ganglionic 
blockade was induced by the intravenous 
administration of trimethaphan camphor- 
sulfonate as a 0.1 per cent intravenous drip. 
Placental abruption was evident in only 20 
of 44 placentas, and the amount of placental 
hemorrhage as well as the incidence of total 
separation was smaller than in the untreated 
group. The kidneys from this group of ani- 
mals were histologically within normal 
limits in all cases. Possible mechanisms of 
protective action on:the renal tubules were 
discussed. 

Approximately one-half of the total pla- 
centas were abrupted in 2 animals sub- 
jected to anoxic anoxia as a result of 
breathing 10 per cent oxygen. The kidneys 
showed moderate pathologic changes of 
tubular degeneration. 

The protective action of trimethaphan 
camphorsulfonate in decreasing renal vas- 
cular resistance, and thereby protecting the 
kidney from ischemic tubular degeneration, 
may warrant its clinical application in the 
immediate puerperium in selected cases of 
shock from placental disruption. 
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FLORID PAPILLOMATOSIS OF NIPPLE 





FRANCIS C. NICHOLS, M.D., MALCOLM B. DOCKERTY, M.D., and 


EDWARD S. JUDD, M.D., F.A.C.S., Rochester, Minnesota 


THE PRESENCE of a discharge from the 
nipple is not infrequently one of the symp- 
toms that causes anxiety on the part of the 
patient. Throughout the years, much has 
been written about the etiology, diagnosis, 
and treatment for such discharges, and re- 
cently interest has been shown in an entity 
called “florid papillomatosis” which, clin- 
ically, resembles Paget’s disease. 

With the idea of reappraising the differ- 
ential diagnosis of lesions causing discharge 
from the nipple in the light of this newly de- 
scribed lesion of the breast, the authors un- 
dertook a clinical and pathologic study of 
the cases of florid papillomatosis encounter- 
ed at the Mayo Clinic. 

Jones, in 1955, gave us the first formal 
description of florid papillomatosis. He em- 
phasized that clinically his cases bore fea- 
tures of Paget’s disease, with discharging, 
erythematous, sore, or ulcerated nipples. 
Microscopically, proliferating but appar- 
ently benign epithelial cells were seen plug- 
ging the terminal ducts in lactiform, cribri- 
form, or solid patterns. A discrete layer of 
myoepithelial cells was present about the 
proliferated ducts and the lining of columnar 
cells showed benign hyperplastic changes in 
the form of papillary infoldings. 

MATERIALS AND METHODS 

This study is based on all cases of florid 
papillomatosis of the nipple which we found 
in the surgical files of the Mayo Clinic be- 
tween the years 1910 and 1956. Since this 
entity was not specifically recognized until 
a few years ago, all records of cases bearing 
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a diagnosis of benign or malignant tumors 
of the nipple were reviewed, and specimens 
were then secured. 

The gross specimens were assembled and 
the breasts were examined with measure- 
ments and drawings made of any gross 
changes in the nipple and the underlying 
breast tissue. Blocks were then cut from each 
nipple as well as from any subjacent mass 
in each instance. Paraffin sections were 
made and stained with hematoxylin and 
eosin for microscopic study. 

From an originally assembled group of 
310 cases, 16 were demonstrated to show 
florid papillomatosis of the nipple. Our 
series was finally augmented to 18 by the 
addition of 2 cases, kindly supplied by Todd 
and Johns and confirmed in our laboratory. 
Since complete records on both these latter 
cases were not available at the time of this 
writing we have placed them in a separate 
category. 

The records of the other 16 patients were 
secured and analyzed. Notes were made of 
any pertinent findings in the history and of 
signs, symptoms, and physical findings at 
the time of initial examination. Particular 
attention was paid to the preoperative and 
pathologic diagnoses and to the type of 
treatment instituted. 


CLINICAL FINDINGS 


All 16 patients were women whose ages 
averaged 45.6 years, with the range from 31 
to 72 years. Twelve of the 16 were married, 
and of this number 6 had had 1 or more 
normal pregnancies. No one menstrual ir- 
regularity was evident in the entire serics. 

In all except 4 cases the history was non- 
contributory. One of these 4 patients 1e- 
ported that she had had a chronic breast 
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TABLE I.—TREATMENT 


Local Simple 
Lesion (operative diagnosis) excision mastectomy 
Multicentric papillomatosis 1 
Papillary carcinoma, grade 1 6 
Infiltrative carcinoma, grade 1 
Ductal carcinoma, grade 2 
Florid papillomatosis 1 1 


abscess and another related the experience 
of having a benign cyst removed some 2 
years previous to the development of the 
“papilloma” in the same breast. Lastly, 2 
of the patients had records of previous 
“cautery treatment’”’ to the area of discharge 
before coming to the clinic; 1 of these pa- 
tients had had some ‘“‘caustic”’ therapy plus 
cauterization. 

The chief complaint listed for 14 pa- 
tients was that of discharge from the nipple. 
The discharge was predominantly serosan- 
guineous in 12 cases. In the 2 remaining 
cases, however, it was described as being 
frankly bloody in 1 and serous in the other. 
Two patients had no knowledge of any dis- 
charge but in both, the examining physician 
described a crusting nipple, presuming 
therefore some sort of discharge. 

The average duration of symptoms was 
1.9 years, the extremes being 2.5 weeks to 
10 years. 

On physical examination, there was no 
predilection for either side. The nipples 
were generally described as being enlarged, 
indurated, erythematous, and _ ulcerating. 
No mention of ulceration was made in 2 
cases, but in both of these there had been a 
discharge from the nipples which had sug- 
gested the presence of a papillary lesion. 
Pain was not characteristic, for it was de- 
scribed in 6 cases only. 

No well defined mass was evident in 14 
cases but in 2 patients, firm, pea-size tumors 
were felt just beneath the skin. One of these 
particular lesions, as already noted, did not 
ulcerate, but a serosanguineous discharge 
hacl been present for 3 years. This case has 
some resemblance to the preclinical case de- 
scribed by Jones. We were unable to deter- 
mine why the lesion did not ulcerate. 





Radical Simple 
mastectomy 
and x-ray 


Radical 
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A small skin papilloma had been noted 
on the neck of 1 patient, but in the remain- 
ing 15 cases no other cutaneous lesions had 
been evident. Wakeley suggested that a 
small proportion of the patients with duct 
papillomas had papillomas of the skin. 

The opposite breast in 12 patients was 
normal to palpation. It was nodular and 
was thought to contain diffuse or localized 
regions of chronic cystic mastitis in the re- 
maining 4 patients. 

The preoperative diagnosis was Paget’s 
disease of the nipple in 12 cases. In 1 case a 
diagnosis of intraductal carcinoma had been 
made, but no distinct reason could be found 
why Paget’s disease was not mentioned as a 
preoperative impression since the nipple 
was described as being raised, red, and ul- 
cerated with a marked tendency toward 
bleeding. Three lesions were diagnosed pre- 
operatively as being possibly intraductal 
papillomas. In each of these 3 cases there 
was a history of a bleeding nipple. In 2 of 
the patients the lesions, described as being 
ulcerated, had been treated previously else- 
where with cautery. No mention of ulcer- 
ation was made in the 1 remaining case. 

To summarize briefly the clinical features 
of our series of cases, the outstanding feature 
was the close resemblance of the picture to 
that of Paget’s disease of the breast. Jones 
made a similar ,observation. 

TREATMENT 

In our series, before the benign nature of 
this tumor was recognized, various forms of 
treatment had been instituted. The opera- 
tive procedures varied from radical mastec- 
tomy with or without postoperative x-ray 
treatment to simple excision of the tumor. 
As seen in Table I, 7 patients with a diag- 
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Fic. 1. Cut surface of nipple in a case of florid papil- 
lomatosis showing the presence of solid tumefaction. 


nosis of either multicentric papillomatosis 
or papillary carcinoma, grade 1, were treat- 
ed by simple mastectomy. Four patients had 
radical mastectomy. Two of these 4 patients 
were thought to have had low grade nonin- 
filtrating intraductal papillary carcinoma 
and in 2, infiltration was believed to exist. 
X-ray therapy in single or multiple doses 
was used after simple or radical mastectomy 
in 3 cases. 

Benign florid papillomatosis was recog- 
nized following biopsy in 2 recent cases. One 
patient had associated diffuse chronic cystic 
mastitis treated by simple mastectomy; the 
other had local excision of the tumor. 





Fic. 2. Loss of skin over the involved nipple helped to 
distinguish florid papillomatosis from intraductal papil- 
loma. Hematoxylin and eosin, X15. 


PROGNOSIS 

The condition of our patients was ob- 
served for an average of 9.8 years, with the 
range being 0 to 20 years. Recurrence did 
not develop in any patient. Five patients re- 
turned at various intervals complaining of 
painful mastitis in the opposite breast which 
required simple mastectomy. In no instance 
was there bilateral florid papillomatosis. 
Carcinoma developed in 1 patient 12 years 
later in the opposite breast for which radical 
mastectomy was performed. 

In considering the 2 cases of Johns and 
Todd, 1 is that of a recent postsurgical pa- 
tient and the other is that of a patient in her 
first postoperative year; both patients are 
without evidence of recurrence at the time 
of this study. 


PATHOLOGIC FINDINGS 


Gross findings. Gross differences in the 
nipple were evident even after fixation 
with formalin. 

The nipple was generally enlarged and 
the overlying skin somewhat thickened. Ul- 
ceration, although described preoperatively 
in all but 2 cases, could not be grossly dem- 
onstrated in any of the fixed specimens, 
mainly because of previous sectioning of the 
tumor before this study was undertaken. 
The cut surface of the nipple character- 
istically presented a rather firm, well cir- 
cumscribed, dusty yellow tumefaction just 
beneath the skin (Fig. 1). 

Microscopic findings. Microscopically the 
skin overlying the tumor was usually ulcer- 
ated and infiltrated with acute or chronic 
inflammatory cells and red blood cells 
(Fig. 2). 

Immediately beneath the skin enlarged 
ducts appeared filled with papillary tumors 
(Fig. 3). The cells responsible for these 
masses apparently arose from ductal epithe- 
lium, in the form of multiple papillary 
epithelial-covered folds containing scanty 
connective tissue cores and thin walled 
blood vessels. The papillary projections en- 
larged, fusion took place and, as a result, 
the ducts became distended and pluggrd 
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with epithelial masses appearing in a solid, 
papillary, or adenomatous pattern. 

Characteristically, the epithelial cells 
forming the papillary folds or plugs had 
large moderately dark-staining nuclei with 
scanty cytoplasm (Fig. 4). Hyperchroma- 
tism and pleomorphism of the nuclei were 
not characteristic, but mitotic bodies were 
fairly easy to find. A definite and uninter- 
rupted and myoepithelial layer of cells sur- 
rounded each duct. 

Adjacent to the larger ducts were smaller 
ducts lined by columnar epithelium often 
exhibiting some benign hyperplastic thick- 
ening, papillary infolding, and Schimmel- 
busch’s (apocrine) cells. Some of these 
smaller ducts were filled with an amorphous 
acidophilic debris. Important in our find- 
ings was the fact that 5 tumors showed 
squamous cell metaplasia of the ductal 
epithelium (Fig. 5). This appearance had 
been erroneously interpreted as representing 
low grade adenoacanthoma in some of our 
earlier cases. 

The periductal tissue in most cases con- 
tained some scanty edematous fibrous stro- 
ma with small scattered blood vessels and 
inflammatory cells. In 1 case, the ductal 
tissue appeared compressed by an extreme 
periductal inflammatory reaction (Fig. 6). 

Histologically; florid papillomatosis 
showed some resemblance to fetal fibroade- 
noma with both tumors exhibiting a re- 
markable epithelial proliferation of the 
ductal epithelium with intact myoepithelial 
layers and basement membranes. 


REPORT OF CASES 


As evidenced by the small series, this dis- 
ease entity is rare. Therefore, we thought it 
would be valuable to outline several cases 
noting particularly variations in the histories 
and physical findings. The clinical and 
pathologic findings on the entire group are 
shown in Table II. 


CasE 1. A 31 year old housewife was 3 months 
pregnant at the time of her admission to the clinic. 
She had noticed a firm crusting lesion of the left 
nipple for 14 months. During this period, there was 
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Fic. 3. Papillary and adenomatoid features of florid 
papillomatosis are evident in the same field. Hematoxylin 
and eosin, <6. 


some evidence of enlargement of the breast. No spe- 
cific mention was made of any discharge. 

The results of physical examination were negative 
except for the involved breast. The left nipple was 
described as firm and nontender with obliteration of 
the natural crypts. A small crusting lesion was evi- 
dent. The preoperative diagnosis was Paget’s disease 
or epithelioma of the upper half of the nipple. 

Pathologic diagnosis was that of a well differenti- 
ated ductal carcinoma .1 centimeter in diameter. 
Radical mastectomy was performed, followed by x-ray 
therapy. 

The patient has now been observed for a period of 
20 years with no sign of recurrence. Recently, several 
skin papillomas were removed from the left cervical 
region and also from the region of the mastectomy 
incision. 

Case 2. A 47 year old woman had noticed a small 
red spot on the left nipple 1 year before coming to the 





Fic. 4. Regular dark-staining nuclei, scanty cytoplasm, 
and lack of variation in size characterize the cells in 
florid papillomatosis. Hematoxylin and eosin, X790. 
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Fic. 5. Florid papillomatosis showing benign squamous 
metaplasia. Tumors exhibiting this variation have in the 
past been erroneously diagnosed as adenoacanthomas. 
Hematoxylin and eosin, X95. 


clinic. For 7 months this region had been tender with 
no change in size. The history was noncontributory. 

The results of physical examination were negative 
except for the involved breast. The nipple was de- 
scribed as being large with old dried hyperkeratotic 
excrescences noted on the periphery. No tumors were 
palpable. The preoperative diagnosis was Paget’s 
disease of the breast. 

Pathologic diagnosis was that of papillary intra- 
ductal carcinoma just beneath the nipple with a small 
area of overlying ulceration. Simple mastectomy was 
performed. Further sectioning of the breast showed 
some areas of chronic cystic mastitis. 

During a follow-up period of 13 years, signs of re- 
currence were not revealed. 

Case 3. A 46 year old housewife had noticed crust- 
ing of the right nipple for 1 year. About 6 months 
before the patient’s admission to the clinic the in- 





Fic. 6. Extreme chronic inflammatory reaction ob- 
served in 1 case of florid papillomatosis. Hematoxylin 
and eosin, X95. 
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volved nipple began to look like a ‘“‘raspberry” with 
associated stinging, itching, and bleeding. For a like 
period she also had noted some crusting of the left 


nipple. 
Physical examination gave negative results except 


for the breast. The right nipple was described as being 
firm with a questionable small palpable nodule just 
beneath the skin. Superficial scaling and ulceration 
also were evident. The preoperative impression was 
Paget’s disease of the breast. 

Pathologic diagnosis was that of adenocarcinoma 
of the right nipple. Radical mastectomy was per- 
formed followed by x-ray therapy. Five months after 
operation simple mastectomy was advised and per- 
formed on the left side because of the encrustations 
on the nipple and the nodularity of the breast tissue. 
The pathologic diagnosis was diffuse chronic cystic 
mastitis with a moderate increase of pigmentation in 
the nipple and scattered areas of subdermal fibrosis. 

An 8 year follow-up period did not reveal evidence 
of recurrence. 


COMMENT 


Clinically, florid papillomatosis may re- 
semble Paget’s disease of the breast, but 
microscopically it can be distinguished from 
this and also from the commoner solitary or 
multiple intraductal papillomas just beneath 
the nipple. The typical large, clear, malig- 
nant intraepidermal ‘‘Paget’’ cells are, of 
course, lacking in florid papillomatosis. 
Clinically, patients with ordinary papillo- 
mas of the nipple rarely present an erythem- 
atous and ulcerated nipple. The fetal 
fibroadenoma as mentioned previously also 
shows some histologic similarity. However, 
in this case there is usually periductal con- 
nective tissue hyperplasia and the tumor is 
rarely located in the nipple. 

Hesser suggested that breast tumors im- 
mediately behind the nipple with a dis- 
charge were potentially malignant. We were 
unable to speculate on the premalignant 
nature of this tumor for in our series all the 
lesions were excised. We do have, however, 
what may be considered a fairly long nega- 
tive follow-up report on most of our cases. 

Marshall and Marcum found a high in- 
cidence of chronic cystic mastitis associated 
with intraductal papillomas. Likewise, in 
our series of 16 cases the majority of mam- 
mary ducts deep to the nipple lesion showed 
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TABLE II.—CLINICAL AND PATHOLOGIC FINDINGS 





Symptom 
Case Age, Chief Dura- Red- Ulcera- Preoperative Pathologic Associated Follow- 
No. years complaint tion Discharge Pain ness tion Side diagnosis diagnosis findings up, yrs. 
1 31 Crusting 14 mos. - - - + Lt. Paget’s Ductal carci- - 20 
disease noma, 
grade 2 
2 47 ‘Red spot” t yr — + + + Lt. Paget’s Papillary Chronic 13 
disease carcinoma, cystic 
grade 1 mastitis 
3 46 Crusting 1 yr. Serosanguin- + aa + Rt. Paget’s Adenocar- - 8 
eous disease cinoma, 
grade 2 
4 49 Cracking, 2% yrs. Bloody — a a Rt. Paget’s Multicentric Chronic — 
bleeding disease papillo- cystic 
matosis mastitis 
5 53 Cracking, 6 yrs. Serosanguine — + + Lt. Paget’s Papillary a _ 
bleeding eous disease carcinoma, 
grade 1 
6 37 Thickening, 3 to Serous - - + Rt. Paget’s Papillary _ 14 
scaling, 4 mos. disease carcinoma, 
itching grade 1 
7 39 Lump, 2 yrs. Serosanguin- _ + a Rt. Paget’s Adenocar- Chronic 18 
discharge eous disease cinoma, cystic 
grade 2 mastitis 
8 39 Lump, 5 mos. Serosanguine — + + Lt. . Paget’s Adenocar- Chronic 9 
discharge eous disease cinoma, cystic 
grade 1 mastitis 
9 72 Discharge 10 yrs. Serosanguine — + + Lt. Ductal Adenocar- _- 10 
eous carcinoma cinoma, 
grade 1 
10 41 #Nodule, 3 yrs. Serosanguine — - - Lt. Paget’s Adenocar- Chronic 14 
discharge eous disease cinoma, cystic 
grade 1 mastitis 
11 38 Discharge lyr. Serosanguin- + - + Lt. Intraductal Adenocar- - 20 
eous papillo- cinoma, 
carcinoma grade 1 
12 49 Discharge 4% yrs. Serosanguin- — - + Rt. Intraductal Adenocar- _ 18 
eous papillo- cinoma, 
carcinoma grade 1 
13. 37 ~=Discharge 4mos. Serosanguine — - + Lt. Paget’s Adenocar- Fibro- 13 
eous disease cinoma, adeno- 
grade 1 carci- 
noma 
14 47 Discharge 2 yrs. ? oe oo Rt. Paget’s Comedo- Chronic 1 
disease carcinoma, cystic 
grade 1 mastitis 
15 54 Discharge ? Serosanguin- — - - Rt. Intraductal Florid — - 
eous papillo- papillo- 
carcinoma matosis 
16 51 Discharge 2 yrs. ? - + + Rt. Paget’s Florid Chronic _ 
disease papillo- cystic 
matosis mastitis 
17. 37  Incomp. record 1 
18 48 Incomp. record Recent 
surgery 


hyperplasia and papillary infolding of the 
ductal epithelium as well as some Schimmel- 
busch cells. In other words, in most of our 
cases chronic mastitis occurred in associa- 
tion with the tumors. 

Of prime importance is the separation of 
florid papillomatosis from low grade nonin- 
vasive intraductal carcinoma. In our series 
this lesion was previously diagnosed as multi- 
centric papillomatosis or low grade comedo 


or multicentric papillary carcinoma. In 2 
cases a primary diagnosis of florid papillo- 
matosis was made after having read Jones’ 
original description of the tumor. As noted 
by Jones, the intimate mixture of neoplastic 
and myoepithelial cells helps in the differen- 
tiation. The associated mild hyperplastic 
changes involving the lining of adjacent 
ducts and the noninvasive nature of the nip- 
ple tumor favor, though they do not con- 
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clusively determine, the benign nature of 
this lesion. 


SUMMARY AND CONCLUSIONS 


From the Mayo Clinic files which contain 
many thousands of mastectomy specimens, 
both benign and malignant, only 16 cases of 
florid papillomatosis of the nipple were 
found. Mention is also made of 2 cases seen 
by Todd and Johns. 

The mean age of patients in our series was 
45.6 years, with the average duration of 
symptoms being 1.9 years. The chief com- 
plaint of most patients was a serosanguine- 
ous discharge from the nipple. 

The nipples, in general, were enlarged, 
indurated, erythematous, and ulcerating. 
Before operation most of the lesions were 
thought to be Paget’s disease of the breast. 
The pathologic diagnosis, previous to recog- 
nizing this entity, was generally that of low 
grade multicentric papillary intraductal 
carcinoma. 

Pathologically, we are of the opinion that 
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florid papillomatosis originates from multiple 
papillary infoldings of the ductal epithelium. 
Microscopically, it can be distinguished 
easily from Paget’s disease of the breast and 
from the commoner single stalked varieties 
of intraductal papillomas. It is more difficult 
to distinguish from low grade noninvasive 
intraductal papillary carcinoma. 

Various criteria have been outlined to 
certify the benignancy of this lesion. Local 
excision has been advocated as the treat- 
ment of choice and long term follow-up 
studies appear to justify such a rationale. 
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STUDIES ON GROWTH HORMONE 





III. The Effect on Wound Tensile Strength of Marked 
Postoperative Anabolism Induced uith Growth Hormone 


JOHN F. PRUDDEN, M.D., Med. Sc.D., F.A.C.S., New York, New York, 
GENTARO NISHIHARA, M.D., Osaka, Japan, and 
LOURDES OCAMPO, Ph.D., New York, New York 


PRESENT-DAY SURGICAL OPINION is mixed on 
the question of the influence which the 
metabolic state of a wounded organism has 
upon the healing of its wounds. A consider- 
able body of opinion holds that the wound 
has such a degree of priority on the ‘‘build- 
ing blocks” of granulation tissue that the 
metabolic status of the wounded organism 
as a whole can have little effect, except in 
the presence of frank malnutrition prior to 
trauma. Others still emphasize the older 
belief that a direct correlation exists between 
rates of healing and metabolic status. 
Certainly it would be difficult to contest 
the view that the nutritional balances of a 
patient do become limiting at some critical 
point after which the demands of the wound 
are not met by an ability of the body to 
mobilize building blocks of new connective 
tissue from available lean body mass at the 
requisite rate for optimal healing. The ex- 
ample par excellence of this circumstance is 
the extensive third degree burn with vast 
areas of body surface in early phase granu- 
lation tissue. It is presumed that none would 
quarrel with the thesis that an exogenously 
induced vigorous, over-all anabolism would 
be of benefit to wound healing in such a 
patient. The question remains, however, 
whether a metabolic dependence of the 
wound is an all or none phenomenon, or 
only a matter of degree. If it is a matter of 
From Department of Surgery, Columbia University College 


of <a and Surgeons and Presbyterian Hospital, New 
ork. 


degree, one should be able to demonstrate 
an increment in the healing rate of open 
wounds or in the tensile strength of sutured 
incisional wounds after the induction of an 
anabolic state in experimental animals. 


METHODS 


The problem was. approached in this ex- 
periment by the induction of a marked 
postoperative anabolism in Sherman strain 
albino rats by means of bovine growth hor- 
mone! administered in a subcutaneous dose 
of 4 milligrams per day. Each experimental 
rat was paired with a control rat which re- 
ceived an equivalent volume of physiologic 
saline diluent (2 c.c.) each day subcutane- 
ously. The pairs did not differ from each 
other in weight on the day of operation by 
more than 5 grams. They were operated 
upon through midline abdominal incisions 
of 5.75 centimeters, and the wounds were 
closed with 7 through-and-through sutures 
of No. 0000 silk. Plaster collars were placed 
on each rat to prevent self-inflicted wound 
damage, and the animals were returned to 
the cages with the wounds undressed. Seven 
days following operation, the rats were killed 
with intracardiac paraldehyde, and the 
tensile strength of the wound was determined 


1The growth hormone lot used in this experiment was donated 
through the pituitary hormone distribution program of the 
Endocrinology Study Section of the’ National Institutes of 
Health. Its assay is as follows: ACTH—0.06 U.S.P. milliunit/ 
mgm.; TSH—approx. 0.008 U.S.P. unit/mgm; FSH—none 
detectable; LH—none detectable; prolactin—0.1 International 
unit/mgm.; vasopressin—0.01 U.S.P. unit/mgm.; oxytocin— 
0.008 U.S.P. unit/mgm. Growth hormone is herein called GH. 
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TABLE I.—THE EFFECT OF BOVINE GROWTH HORMONE ON WEIGHT AND WOUND TENSILE STRENGTH IN 
RATS WITH 5.75 CENTIMETER LONGITUDINAL MIDLINE ABDOMINAL INCISIONS 


Mean wt.(gm.) Mean 
No. change over rupture P 
Experimental type of pairs 7 days postop tension Range (by pairing) 
Growth hormone........ +9.1 118.7 60-234 
84 < <.001 <.05> .02 
| ee th —6.9 109.1 70-278 


~ All comparisons by “‘t” test with pairing. 

according to our previously published tech- 
nique (1). Briefly, this method consists of 
the insertion of a latex rubber condom 
through the vagina into the peritoneal cav- 
ity after the sutures have been removed 
from the wound. The condom is connected 
to a variable positive pressure pump through 
a Y tube, the other arm of which leads to a 
standard sphygmomanometer. The pressure 
is then raised by increments of 10 milli- 
meters of mercury at 5 second intervals un- 
til the expanding condom splits the wound 
and extrudes itself. ‘The pressure in milli- 
meters of mercury at which this occurs is 
recorded as tensile strength of the wound. 


RESULTS 


The weight data (in Table I) demon- 
strate the convincing effectiveness of this 
growth hormone preparation in the rat 
strain employed. In only 1 instance of the 
84 pairs studied was the control weight 
greater than that of its cage mate treated 
with growth hormone. Since weight gains 
noted apparently indicate induction of a 
strong anabolism under these experimental 
conditions, one presumably may assign any 
wound healing effects to this activity. 

The GH was seen to produce a distinct 
and significant increase in tensile strength, 
averaging 8.8 per cent. This increase is con- 
siderably less than that increase (20 per 
cent) which has been demonstrated to re- 
sult from the presence of heterologous carti- 
lage in the wound (1). 

This is considered to be a positive demon- 
stration that the metabolic status of an 
animal exerts a definite stimulatory effect 
upon wound healing even in the absence of 
protein depletion or an immense wound. It 
is a strong indication that the wound cannot 


4. Idem. Publication pending. 


be considered to be even relatively inde- 
pendent of its metabolic milieu. 

Until a growth hormone preparation is 
found which is capable of inducing an 
anabolic response of equivalent magnitude 
in the human, this finding may not be 
directly applicable to clinical circumstances. 
The data obtained by Schwartz and Prud- 
den (3, 4) and by Prudden, Pearson, and 
Soroff (2) in clinical growth hormone stud- 
ies suggest that the supposed inertness of 
bovine growth hormone in the human may 
be overcome with sufficiently high dosage 
levels. The testing of this hypothesis awaits 
the availability of sufficient primate growth 
hormone for accurate physiologic compari- 
son. Certainly the consistent effects of the 
bovine growth hormone employed by 
Schwartz (3) upon the specific activity of 
plasma protein in the presence of methio- 
nine-S® are difficult to ascribe to other than 
a definite physiologic effect on the human. 


CONCLUSIONS 


1. Growth hormone induces a significant 
8.8 per cent increase in the tensile strength 
of 7 day longitudinal wounds in the rat. 

2. Thus a beneficial effect of anabolism 
on rate of wound healing in nutritionally 
normal, sutured incisions is documented. 

3. Problems involved in possible clinical 
application of this finding are discussed. 
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THE EFFECT OF THE REMOVAL OF MAJOR 





ENDOCRINE GLANDS ON THE SERUM LEVEL 


OF MAGNESIUM IN DOGS 


PETER WEIL, M.D., Baltimore, Maryland, and 


DAVID STATE, M.D., F.A.C.S., New York, New York 


KNOWLEDGE Of the alterations of blood mag- 
nesium levels in health and disease in men 
is still limited. Attempts have been made to 
correlate the serum level of magnesium with 
the serum levels of other electrolytes, but 
the findings have not been uniform. The 
literature has recently been completely re- 
viewed by Brown. Body mechanisms regu- 
lating magnesium metabolism are still largely 
unknown. It seemed of interest to investigate 
whether magnesium metabolism might be 
under hormonal control. To this end the 
effect of removal of major endocrine glands 
on serum magnesium was studied in dogs. 


METHOD 


Twenty-two mongrel dogs, 24 to 70 
pounds in weight, were used. In 2 dogs total 
bilateral parathyroidectomy was attempted 
but only 3 parathyroids could be found in 
each dog. The same dogs were later totally 
thyroidectomized and the remaining para- 
thyroids removed. Four additional animals 
had simultaneous thyroid-parathyroidecto- 
mies. Four dogs were subjected to hypophys- 
ectomy, 2 to bilateral orchidectomy, and 2 
to total pancreatectomy. Six animals under- 
went total adrenalectomies (4 in 2 stages, 2 
in 1 stage). Two animals with gastric resection 
were used as controls. All operations were 
performed aseptically under pentothal anes- 
thesia. In the immediate postoperative pe- 
riod, intravenous infusions were limited to 
a minimum as required by the animal’s con- 


From the Department of Surgery and the Institute for Medical 
Research, Cedars of Lebanon Hospital, Los Angeles, California. 
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dition, and, if given, consisted of 5 per cent 
dextrose in distilled water only. No replace- 
ment therapy was given following the resec- 
tion of the endocrine glands except for small 
doses of calcium in the parathyroidectomized 
dogs when convulsion appeared. In the 
chronic experiments, the animals were fed 
standard kennel diet. Blood for analysis was 
drawn prior to surgery and daily thereafter 
for periods as long as 3 weeks. In studies be- 
yond this period, blood magnesium levels 
were obtained twice a week. Some animals 
were studied for as long as 2 months. Serum 
magnesium was determined by the titan 
yellow method described by Garner. In 16 
animals, the serum was additionally analyzed 
for sodium, potassium, and calcium cations 
using a Coleman flame photometer. All 
values were read from a curve of standard 
solutions made daily. At the end of the ex- 
periment the surviving animals were sacri- 
ficed. Observations were considered valid 
only if the endocrine gland under study was 
found to be completely removed. 


OBSERVATIONS 


The normal preoperative values of serum 
magnesium varied from 1.4 to 2.5 milli- 
equivalents per liter with a mean of 2.0 
milliequivalents per liter. ‘This observation 
corresponded very closely to levels obtained 
in a previous study involving approximately 
100 determinations in healthy dogs. 


THYROID-PARATHYROIDECTOMY 


In 2 dogs with incomplete removal of the 
parathyroid glands the serum magnesium 
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Fic. 1. Alterations in serum sodium, calcium, potas- 
sium, and magnesium following the removal of thyroid 
and parathyroids. The normal range of magnesium is 
indicated by the hatched area. Both the calcium and the 
magnesium dropped to subnormal levels but the magne- 
sium level returned to normal spontaneously. Tetany 
supervened on the seventh day but disappeared sponta- 


did not change. In the dogs with total thy- 
roid-parathyroidectomy, significant changes 
were noted. Figure 1 shows the pattern of 
electrolyte changes in 1 of these dogs as a 
typical representative of the findings in this 
group. In all animals the serum magnesium 
dropped to subnormal values, reaching as 
low as 1.1 milliequivalents per liter. One 
week after surgery the serum magnesium 
values averaged 1.4 milliequivalents per liter 
and remained there for the following 2 weeks. 
The serum values then gradually returned to 
preoperative values within the next 2 weeks. 
The serum calcium levels showed an identi- 
cal behavior but the values were distinctly 
below normal, averaging 6 milligrams per 
cent, and no return to normal values oc- 
curred during the 5 week observation period. 
The dogs developed frequent tetanic con- 
vulsions about 1 week after surgery which 
were relieved by small doses of calcium 
gluconate, but these attacks ceased com- 
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neously on the twenty-fifth day even though the calcium 
levels remained low. 

Fic. 2. Change in serum sodium, calcium, potassium, 
and magnesium following orchidectomy. No significant 
alterations were observed in serum magnesium levels. 
Serum calcium did fall particularly during the third week 
but no apparent cause was noted for the changes observed. 


pletely about 2 weeks after their onset with- 
out further replacement therapy. No signifi- 
cant changes in serum sodium were noted, 
but serum potassium remained at the upper 
level of normal values, averaging 5 milli- 
equivalents per liter throughout the observa- 
tion period. 


ORCHIDECTOMY 


Following total orchidectomy in 2 animals 
the changes in serum magnesium level were 
not significant and remained within the 
range of normal during postoperative obser- 
vation periods up to 40 days (Fig. 2). The 
values of magnesium were much steadier 
than the simultaneously determined values 
of serum sodium, potassium, and calcium, 
which underwent marked changes from day 
to day. In 1 dog serum calcium levels 
dropped after 3 weeks while the serum po- 
tassium levels rose; this lasted for 1 week 
then both calcium and potassium values 
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Fic. 3. Changes in serum sodium, calcium, potassium, 
and magnesium following total pancreatectomy are 
shown in this graph. No significant alterations in mag- 
nesium were observed. 


gradually returned to normal. No changes in 
the animal’s condition could be observed 
during this period and the electrolyte changes 
were unexplained. 


PANCREATECTOMY 


Following total pancreatectomy almost 
identical findings were obtained in both dogs 
(Fig. 3). Serum magnesium showed rela- 
tively littke change and remained within 
normal range. A marked elevation of serum 
potassium was noted during the second post- 
operative week ranging up to 7.5 milli- 
equivalents per liter followed by a decrease 
to levels of 5.5 milliequivalents in the third 
week. Serum calcium was rather low at the 
beginning of the second week, showing a 
somewhat inverse relation to serum potas- 
sium. We were puzzled by the fact that both 
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Fic. 4. Changes in serum sodium, calcium, potassium, 
and magnesium following hypophysectomy. Although 


changes occurred in serum calcium and potassium, no 
significant alteration in magnesium was observed. 


dogs survived total pancreatectomy for a 
considerable length of time without any 
insulin or other therapy. Both dogs had 
blood sugar values slightly over 300 milli- 
grams per cent. One dog was sacrificed in 
poor condition on the eighteenth postoper- 
ative day, the other one in good condition on 
the twentieth day. In both dogs no macro- 
scopic remnants of pancreatic tissue could 
be found at autopsy. 


HYPOPHYSECTOMY 


Of the 4 hypophysectomized dogs, 1 died 
from head injuries inflicted by other dogs on 
the third postoperative day. The other 3 
were studied with serum electrolyte deter- 
minations for as long as 2 months. No signifi- 
cant changes in serum magnesium were ob- 
served, but again an inverse relation between 
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Fic. 5. Changes in serum sodium, calcium, potassium, 
and magnesium following bilateral adrenalectomy. Serum 
magnesium levels paralleled serum potassium whereas 
sodium and calcium levels fell significantly. 


serum potassium and calcium was noted in 1 
dog (Fig. 4). All 3 animals tolerated hypo- 
physectomy well without any replacement 
therapy. 


ADRENALECTOMY 


Following unilateral adrenalectomy as a 
first stage in 4 dogs the serum magnesium 
showed a slight drop within a week, after 
which time the second adrenal was removed. 
Subsequently, the findings were essentially 


the same as in the 2 dogs that underwent’ 


bilateral adrenalectomy in one stage. The 
serum magnesium showed a marked drop on 
the first postoperative day, followed by a 


steady rise beyond preoperative values until 
the dogs died. A concomitant rise in serum 
potassium could be observed, while serum 
sodium and calcium decreased (Fig. 5). 


POSTOPERATIVE CONTROLS 


The control dogs, in which gastric surgery 
had been performed, received no oral feed- 
ings for 3 days and were maintained during 
this time by infusion of normal saline solu- 
tion. The only significant change in magne- 
sium occurred on the fourth day, which was 
the first day of oral feeding; the serum mag- 
nesium showed a sharp rise, followed by a 
drop to preoperative values within the next 3 
days (Fig. 6). 


DISCUSSION 


The experimental results show that serum 
magnesium levels were altered significantly 
only by (1) adrenalectomy and (2) thyroid- 
parathyroidectomy. No noteworthy changes 
followed hypophysectomy, orchidectomy, 
and pancreatectomy. 

An increase in serum magnesium associ- 
ated with a rise in serum potassium and a 
fall in serum sodium and calcium, following 
bilateral adrenalectomy in cats had previ- 
ously been found by Baumann and Kurland. 
These findings were confirmed for the dog 
in our experiments. It would appear that 
aldosterone might be a regulatory hormone 
for serum magnesium as it is for serum 
sodium and potassium. Heller and associates 
found that under normal conditions at least 
95 per cent of the filtered magnesium is re- 
absorbed by the tubules.. If aldosterone is 
necessary for the regulation of reabsorption 
of magnesium, then removal of the adrenal 
glands should result in less urinary excretion 
of magnesium and higher blood levels. ‘The 
effect of adrenalectomy on serum magnesium 
appears identical to its effect on serum po- 
tassium. Additional support to this concept is 
given by the fact that hypophysectomy did 
not alter magnesium levels. This observation 
agrees with the prevailing view that aldos- 
terone secretion and activity is independent 
of the pituitary. 
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Low magnesium levels are found in 
chronic alcoholism, especially in delirium 
tremens with hepatic cirrhosis, as described 
by Flink. The possibility of impaired inacti- 
vation of aldosterone as a causative factor 
for the hypomagnesemia as well as the 
sodium and water retention in cirrhosis is 
an inviting concept which has been reported 
by Watson. 

Because of the incompleteness of isolated 
parathyroidectomy due to the previously 
mentioned technical difficulties, we believe 
that we cannot discuss this group by itself. 
Removal of the thyroids and parathyroids 
resulted in subnormal values of serum mag- 
nesium. It also led to abnormally low cal- 
cium levels and to tetany. In previous 
studies of Kruse and Orent and their asso- 
ciates, a low magnesium diet resulted in 
tetany-like syndrome in rats and dogs. The 
clonic convulsions in these animals were re- 
lieved by oral doses of magnesium. Loeb be- 
lieved that an imbalance in the proportion 
of the various cations in the tissues might be 
the cause of this nervous irritability. In our 
experiments, removal of thyroids and para- 
thyroids caused a definite alteration of 
serum electrolytes with low calcium and 
magnesium values and elevated potassium 
levels. In no other group of our present 
study did the magnesium reach levels as low 
as in this group. We also noticed that the 
tetanic convulsions began 1 week after sur- 
gery at which time the magnesium had 
reached subnormal levels. They ceased 
about 3 weeks after surgery at which time 
the magnesium had risen spontaneously to 
higher levels. We cannot explain this phe- 
nomenom. The serum calcium continued to 
remain low for the rest of the observation 
period, but no further convulsions occurred. 
Syllm-Rapoport and Strassburger who had 
fed dogs the low magnesium diet of Kruse 
and associates observed symptoms of tetany 
when serum magnesium dropped below 0.5 
milliequivalent per liter. Serum magnesium 
values of our dogs did not reach this level. 

Several authors have found low magne- 
sium values in patients with hypothyroidism, 
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Fic. 6. Control: Response of serum sodium, calcium, 
potassium, and magnesium to surgery (subtotal gastrec- 
tomy). Serum magnesium level rose above normal range 
following the giving of food postoperatively but then 
quickly returned to normal range. 


and Soffer observed a rise in serum magne- 
sium after the administration of parathor- 
mone. Unfortunately we cannot determine 
whether the low magnesium levels in our 
experiments were a result of the thyroidec- 
tomy or of the parathyroidectomy. It seems 
worthwhile to repeat this part of the studies 
with an animal in which isolated total para- 
thyroidectomy can be performed readily 
and from which enough blood can be drawn 
for frequent analysis. Further studies similar 
to those of Bulger and Gausmann, Bassett, 
Tibbetts and Aub, and Agna and Gold- 
smith are needed to clarify the relationship 
of serum magnesium and alterations of 
parathyroid function in man. 

An inverse relationship between calcium 
and magnesium has been suggested in the 
past. Carr speaks of competitive binding of 
calcium and magnesium with serum albu- 
min. Mendel and Benedict observed a rise in 
calcium output in the urine when magnesium 





salts were given parenterally, and vice versa. 
Their findings were confirmed by Bogert 
and McKittrick. In our observations, how- 
ever, serum magnesium and calcium showed 
an identical behavior not only following 
thyroid-parathyroidectomy, but also follow- 
ing the removal of other endocrine glands, 
except following adrenalectomy when mag- 
nesium levels rose while calcium levels fell. 

Martin and other investigators reported 
high serum magnesium levels in diabetes 
mellitus paralleling the levels of serum po- 
tassium. Although we obtained high blood 
sugars and high serum potassium level fol- 
lowing pancreatectomy, the serum magne- 
sium remained within normal values in our 
dogs. 

We realize that these studies of determina- 
tions of serum electrolyte following the re- 
moval of endocrine glands are incomplete 
but they do point to which endocrine glands 
should be investigated more completely to 
help elucidate the regulatory mechanisms of 
magnesium in the body. 


SUMMARY 


The effects of removal of the major en- 
docrine glands on serum magnesium levels 
were studied in a series of dogs. ‘The adrenals, 
thyroids and parathyroids, gonads, pitui- 
tary, and pancreas were removed. Serum 
magnesium levels were determined for pe- 
riods up to 2 months following surgery. In 
most experiments serum calcium, potassium, 
and sodium values were also determined 
simultaneously. 

It was found that only adrenalectomy and 
thyroid-parathyroidectomy altered serum 
magnesium appreciably. 

Following total adrenalectomy serum 
magnesium rose significantly. 

Following thyroid-parathyroidectomy 
serum magnesium fell markedly. The low 
magnesium values coincided with the clin- 
ical manifestation of tetany. Convulsions dis- 
appeared after the serum magnesium had 
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spontaneously returned to normal values 
even though the serum calcium remained 
low. 
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SPECTROPHOTOMETRIC URINE CURVES IN PATIENTS 





UNDERGOING OPERATIONS ON BONES AND JOINTS 


JAMES A. NICHOLAS, M.D., F.A.C.S., CHARLES J. UMBERGER, Ph.D., 


FRANCO FIORESE, M.A., and PHILIP D. WILSON, M.D., F.A.C.S., New York, New York 


In PREVIOUS STUDIES Of patients undergoing 
orthopedic operations, chemical analyses in- 
dicated changes in the composition of the 
urines during the immediate postoperative 
period (2-5). Since the changes were most 
apparent during the first 3 or 4 days after 
surgery or trauma, they suggested the possi- 
bility of unusual urinary metabolites related 
to the reaction of the body to stress. 

This study was undertaken to determine 
whether evidence exists for the presence of 
metabolic substances resulting from the stress 
of surgical trauma and whether they may 
be related to bone or connective tissue and 
catabolism. Ultraviolet absorption spectro- 
photometry was selected as a means of fol- 
lowing these changes qualitatively, since the 
appearance of an absorption band in the 
spectrum is positive evidence for the presence 
of one or more chemical compounds.’ Com- 
parison of the changes in the position of the 
maxima of residues, after chemical separa- 
tion of the urine into fractions, demonstrates 
changes in the chemical content of the origi- 
nal urine sample. In addition, the magnitude 
of the absorption furnishes a comparative 
measure of the concentration of the absorb- 
ing components. 


METHOD OF STUDY 


More than 250 patients have been studied 
under varying conditions. Data from 33 pa- 
tients compromise this report. Except for 


From The Hospital] for Special Surgery, Cornell University 
Medical College, New York, New York. 

‘Although the appearance of a band in the spectrum may 
result from the additive absorption of 2 or more compounds, the 
general effect of mixtures of absorbing compounds is to ‘‘wash 
out” the maximum rather than to accentuate it. Even though 
a strong maximum is not positive indication of a single sub- 
stance, it is a manifestation of resonating structures and shifts in 
the maximum are positive indications of changes in the composi- 
tion. 
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special case studies, no attempt was made 
to control the conditions. Complete records 
were kept on diet, drug therapy, antibiotics, 
analgesics, hormones, and _ convalescent 
course during hospitalization. These vari- 
ables could be ruled out as responsible for 
the observed changes, since predictable post- 
operative absorption findings were obtained 
in special cases in which each of these factors 
was studied. Some of these findings are pre- 
sented in this report, from the following 
groups: (1) patients undergoing trauma or 
surgery on bones and joints (13); (2) con- 
trols (20)—group A, volunteers free from 
illness, on unrestricted diet and group B, 3 
volunteer medical students and 2 patients 
undergoing starvation, prior to and after 
operation. The chemical method for isola- 
tion and separation of the urinary fractions 
prior to ultraviolet analysis is a modification 
of that used for the detection of drugs and 
drug metabolites in urine reported by Gon- 
zales and associates. It involves 24 separate 
procedures. This report is limited to one of 
a number of urinary fractions, the so-called 
‘acid fraction.” Previous reports (2, 4—6) re- 
cord some of the separational processes as 
well as other pertinent biochemical findings 
upon patients. The findings for other ad- 
ditional fractions will be presented in 
another publication. 

Controls. The general absorption pattern 
for the acid fraction in controls, and in pa- 
tients without illness prior to surgery is shown 
in Figure 1. Although the ultraviolet absorp- 
tion picture is somewhat variable in different 
subjects, the changes are of a low order of 
magnitude. Hippuric acid is a normal uri- 
nary component with an absorption maxi- 
mum at 224 to 226 microns. The substance 
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Fic. 1. The common absorption curves in controls. 
Four substances are usually found, usually in a low order 
of magnitude. 


absorbing at 260 to 262? microns is an ether 
soluble, neutral material carried along in 
the acid extraction. It is normally present 
but in low concentration. The 252 to 256 to 
268 micron absorption is an acid compound 
or mixture in low concentration always pres- 
ent when the hippuric acid content is high. 
Benzoic acid may be found in traces. The 
254 micron absorption is due to a substance 
highly soluble in petroleum ether. This ma- 
terial is frequently present in small amounts 
but is never associated with either benzoic 
or salicylic acid. 

Drugs. Known metabolites of drugs, ex- 
cept barbiturates, used in connection with 
these surgical procedures are alkaline com- 
pounds and are not removed in the acid 
fraction. All barbiturates are extracted in 


2This substance has been isolated and identified as trigo- 
nellone. 
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Fic. 2. Salicylic acid, normally present in controls 
after salicylates, shifts to salicyluric acid in postoperative 
cases. Its behavior is unique. 


the phenolic fraction and are therefore elimi- 
nated as interferences. Patients on salicylate 
therapy excrete high concentrations of sali- 
cylates. The postoperative behavior of sali- 
cylates is unique. Preoperatively, the major 
urinary product is salicylic acid. Immedi- 
ately following surgery, the metabolite is ex- 
clusively salicyluric acid, readily ascertained 
by the acid-base shift of the absorption 
maximum.? 

In some cases, in the absence of any his- 
tory or evidence of prior ingestion of salicyl- 
ates, the shift characteristic of salicyluric acid 
was observed (Fig. 2). This behavior has also 
been observed-in nonsurgical comatose pa- 
tients with histories excluding at least recent 


salicylate administration. 


3Methods forthe chemical separations and detection of both 
salicyluric acid and salicylic acid will be presented separately. 
Salicyluric has been isolated and identified as such from hos- 
pitalized patients that had not received salicylates prior to 
hospital admission. 
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Fic. 4. 


Fic. 3. The effect of starvation upon the 5 controls 
(average graph) is shown. Hippuric acid (solid line) does 
not completely disappear. While other absorption 


Diet and starvation. The original separa- 
tional procedure was set up to eliminate 
hippuric acid as the main source of inter- 
ference, but in early observations on post- 
Operative urines hippuric acid could not be 
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Fic. 5. 


maxima disappear, rising 270 micron absorption occurs 
with starvation. 

Fic. 4. The compounds isolated in immediate post- 
operative urinary acid fractions. Most significant of these 
is a compound absorbing at 270 microns. Notice that 
hippuric acid was not found although benzoic acid may 
appear in low concentration. 

Fic. 5. a, Average curves illustrating the behavior of 
the various substances preoperatively and postoperative- 
ly. Notice the fall in hippuric acid, rising in 270 and 280 
micron excretion postoperatively. Notice late convales- 
cent reappearance of preoperative curves. These findings 
were noted independent of drugs and diet and anesthetic 
effects. b, Notice how hippuric acid excretion practically 
disappears following surgery. 


found. In order to determine whether dietary 
changes in the immediate postoperative 
phase were responsible for this fact, a study 
of 3 medical students and 2 patients was 
made prior to, during 72 hours of starvation, 
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Fics. 6 and 7. Illustrations of how the curve absorbing at 270 microns appears postoperatively for 


several days. 


Fic. 6. Curve in 16 year old boy before and aft:r patellar transplant. 
Fic. 7. Curve in 12 year old boy before and after triple arthrodesis. 


Fic. 8. Note presence of curve prior to arthroplasty in 35 year old male with active rheumatoid 
arthritis and increasing postoperative concentration of 270 micron curve. 
Fic. 9. Note presence of curve prior to operation in 40 year old male with active rheumatoid 
arthritis and high concentration of compound which persisted through months of postoperative 


wound infection. 


and following the resumption of normal 
intake. 

Hippuric acid decreased at the rate of 
about 25 per cent per day as illustrated in 
Figure 3. It did not disappear during the 3 
days of starvation. Coincident with the de- 
crease in hippuric acid, there appeared an 
absorption maximum at 270 microns of 
relatively low intensity. All other absorption 
maxima gradually decreased and, at the 
end of 3 days of starvation, had completely 
disappeared. 


After completion of the test period, hip- 
puric acid immediately returned to the pre- 
starvation level along with the reappearance 
of the other minor absorptions. The 270 mi- 
cron absorption disappeared, and in 1 case 
only, benzoic acid appeared just for a single 


day. 


EFFECT OF TRAUMA AND OPERATION 


Figure 4 shows the spectra for the sub- 
stances isolated in the postoperative urinary 


acid fraction. 
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Figure 5a is a plot of the relative concen- 
trations of the various substances found when 
compared preoperatively and postoperative- 
ly. The 270 micron band appears in high 
concentration after the first postoperative 
day. It gradually decreases in the absence 
of complications until the third to the fifth 
day, concurrent with the appearance of bare- 
ly detectable amounts of hippuric acid. ‘This 
observation was also made in 2 patients who 
were not permitted to eat for 72 hours prior 
to and after surgery. It was also noted in 2 
patients given no preoperative or postopera- 
tive medication in any form. Hippuric acid 
which is absent during the first 3 days post- 
operatively gradually returns to preopera- 
tive levels, requiring a minimum of 1 week 
(Fig. 5b). 

Between the third and the fifth day post- 
operatively, as the 270 micron band de- 
creases or disappears, quite a pronounced 
absorption with a maximum at 254 microns 
is observed. 

Figures 6, 7, 8, and 9 illustrate cases in 
which the characteristic behavior of the 270 
micron compound is easily seen. Figures 8 
and 9 illustrate cases in which the patients 
were ill prior to surgery and the curve was 
present. 

The 254 and 270 micron bands have never 
been observed together. When the 254 mi- 
cron absorption appears, hippuric acid is 
either absent or is present in only barely 
detectable amounts. 

In the second postoperative day a signifi- 
cant absorption frequently appears with a 
maximum at 280 microns in the fraction in 
which 270 micron absorption is found. It is 
usually observed on the second day and does 
not reappear on later days. Postoperatively 
in this fraction, benzoic acid may appear in 
significant concentration, before hippuric 
acid is detectable and then disappear grad- 
ually as the hippuric acid level increases 
toward normal. 

The minor absorptions for normals are not 
apparent again until 2 to 3 weeks later, at 
which particular time the patients have re- 
covered. 
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DISCUSSION 

Comparison of the spectra preoperatively 
and postoperatively furnishes evidence for 
an altered metabolism as a result of trauma. 
Independent of diet and drugs, the most sig- 
nificant changes are the disappearance of 
hippuric acid and the appearance of a strong- 
ly absorbing substance at 270 microns fol- 
lowed by a gradual return of the spectra to 
a preoperative pattern as the patient recov- 
ers. In a case involving prolonged postopera- 
tive complications, the 270 micron absorbing 
material persisted and hippuric acid failed 
to appear. These changes indicate the need 
for further study of the possible relationship 
between what may be intermediates and the 
metabolic response to trauma. Indeed, the 
relation of intermediates to basic matrix 
constituents, which may be unchained in 
the postoperative catabolism, is part of this 
problem. 

The immediate postoperative disappear- 
ance of hippuric acid with the appearance 
of salicyluric acid may indicate that there is 
a postoperative block -of the benzoic acid- 
glycine conjugation to hippuric acid, but an 
enhanced salicylic acid-glycine conjugation 
to salicyluric acid. This is further evidence 
of the marked changes which occur in func- 
tion after trauma and stress. Incidentally, 
recent investigations have shown significant 
concentrations of a 270 micron absorbing 
compound in urines of patients with viral 
hepatitis. 


CONCLUSION 


1. Ultraviolet absorption spectrophotom- 
etry affords a useful method for the study 
of body metabolism. 

2. Evidence is presented for the postop- 
erative metabolism independent of diet, 
drugs, and anesthetics. 

3. The postoperative catabolic period, as 
well as the existence of stress as a result of 
complication, is characterized by the pro- 
duction of a substance in the acid fraction 
which absorbs at 270 microns. During this 
time hippuric acid, a normal constituent of 
the urine, disappears. 
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4. Trigonellone has been isolated as the 


compound absorbing at 260 microns. It dis- 
appears after an operation but is normally 
present. 
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A COMPARISON OF THE EXPERIMENTAL RESULTS FOR 





GASTRIC HEMORRHAGE OF ARTERIAL ORIGIN WITH 
RESECTION AND AUTOPSY MATERIAL 


H. JELLINEK, M.D., I. CSILLAG, M.D., and R. GERGELY, M.D., Budapest, Hungary 


SincE HUNTER numerous researches have 
been concerned with the digestive effect of 
gastric juice on living tissues. The problem 
has many clinical implications. ‘The patho- 
genesis and healing of peptic ulcer, perfora- 
tion of gastric ulcer into the pancreas, liver, 
and gallbladder, the course of gastric perfo- 
ration, the effect on adjacent tissues of the 
gastric contents flowing out after perfora- 
tion, ulcer developing following anasto- 
mosis, the effect on vessels of gastric juice 
with special reference to the genesis of gas- 
tric hemorrhage are some of the features of 
clinical interest involved in this problem. 

Numerous experiments have been carried 
out to determine the effect of gastric juice on 
living tissue, viz., mesenterium, intestine, 
appendix, gallbladder, pancreas, sections of 
liver, kidney, isolated gastric wall, lung 
tissue, and skin. 

In the only in vitro experiment, that 
carried out by Dragstedt, the effect of gas- 
tric juice on blood vessels was examined. 
Dragstedt, starting from Claude Bernard’s 
experiment in which the leg of a living frog 
was placed into the gastric fistula of a dog, 
studied this problem in vitro. Flasks were 
filled with gastric contents and then sealed 
with a rubber cap. The cap was perforated 
and the hind leg of a frog was allowed to 
hang into the juice in the flask. By the end of 
the first hour, the skin was digested, after 2 
hours, the fascia, after 5 hours, the muscle, 
and, finally, the blood vessels. When the 
frog leg was previously ligated, the digestive 
process was accelerated. 


From the Institute of Morbid Anatomy No. 2, Medical Uni- 
versity of Budapest and the Department of Surgery, Janos Hos- 
pital, Budapest. 








49! 


To our best knowledge, no in vivo studies 
have been made of the effect of gastric juice 
on blood vessels. ‘To conduct such experi- 
ments was the primary aim of the present 
study. 

The first question to answer was whether 
on exposure to gastric juice the vein or the 
artery first became digested or perforated. 
It seemed plausible that the first to fall 
victim to the digestive action of gastric 
juice would be the vein with its thin wall, 
and only later would the artery be affected. 
If this were actually so, why then was 
gastric hemorrhage usually arterial? 

The second question was why did a vessel 
exposed to the action of gastric juice not 
perforate? We have succeeded in finding a 
more or less satisfactory answer to both of 
these questions (5). 


EXPERIMENTS 


Twenty-five unselected dogs, mostly males, 
were used in the experiments. Operation 
was performed under ether anesthesia and 
under aseptic conditions. Prior to operation 
the dogs were given 40 milligrams of mor- 
phine and 0.5 milligram of atropine. On the 
first postoperative day they were allowed to 
drink water, on the second day they were 


oo) 


Fic. 1. a, Aorta passing through the stomach; b, aorta 
and vena cava passing through the stomach; c, stomach 
sutured tangentially to the aorta. 
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Fic. 4. 





Fic. 3. 


Fic. 2. a, Gastric mucosa; 6, submucosa; c, muscle 
layer; d, tissue defect in gastric wall through which the 
aorta traverses the gastric cavity; e and as the aorta: 
clotted blood covering the surface of the aorta; above 
e a thrombus in the vascular lumen. Hematoxylin and 
eosin stain. 

Fic. 3. a, Relatively intact edematous vascular wall; 
6, homogenized adventitia; c, clot on surface of vessel; 
d, vascular lumen; e, opposite wall of vessel, gradually 
thinning and necrosis. Hematoxylin and eosin stain. 

Fic. 4. Histologic appearance of a vein passing through 
the gastric cavity. a, Funnel-like narrowing of the venous 


offered soup, and on the third day vegeta- 
bles. No preoperative preparations were 
made. Several series of experiments were 
carried out. 

Sertes 7. The abdominal aorta was intro- 
duced into the stomach. The operation, 
performed on 4 dogs, consisted of the follow- 
ing steps. An upper median laparotomy was 
performed. The intestines were pulled to the 
left, and the infrarenal section of the aorta 
was exposed and its branches ligated and 


Fic. 5. 


lumen and complete occlusion of same at the level of the 
muscle layer; 6, gastric mucosa, ¢, cicatrized tissue; d, 
gastric muscularis; e, necrotic tissue between the two 
mucosae. Van Gieson stain. 

Fic. 5. Lienal artery passing through the gastric 
cavity. a, Gastric mucosa; 6, connective tissue enclosing 
the vessel, with necrosed areas on the surface; ¢c, thrombus 
obliterating the lumen; d, thinned and ruptured lumen 
filled with thrombus; /, vascular lumen; g, lower, and 
h, upper, vascular wall; 7, gastric submucosa; /, mus- 
cularis; n, tiny vessel branching off from lienal artery. 
Hematoxylin and eosin stain. 


divided. The isolated section of the aorta, 
about 6 centimeters in length, was_ thus 
exposed. The posterior wall of the stomach 
was pulled down through the aperture of 
the mesocolon. Near the greater curvature a 
vertical incision, about 6 to 7 centimeters in 
length, was made in the gastric wall. ‘Ihe 
cardial margin of the incision was made to 
slip through under the exposed section of ihe 
aorta and was sutured to the pyloric mar- 
gin. In this way the section of aorta lay free 





— 
at i CME RSE 








eh le Ra 


_S €or aes 


a. °°» 2 








LUS 


ch 














in the stomach (Fig. 1a) and was exposed to 
the action of gastric juice. The abdominal 
wall was closed in layers. In 3 of the 4 dogs 
used in the experiments hematemesis de- 
veloped and they died suddenly 16, 70, and 
90 hours, respectively, following the opera- 
tion. The fourth dog was killed after 314 
hours and examined histologically. 

At autopsy the stomach was opened on its 
anterior aspect near the lesser curvature. A 
small amount of thin, liquid blood and a 
clot of about the size of a child’s head were 
found in the gastric cavity. There were 
some blood clots in the intestines. The in- 
tragastric section of the aorta was covered 
with clustered clots. In areas not covered by 
clotted blood the surface of the adventitia 
Was split into fibers. A sound was intro- 
duced into the aorta from above the dia- 
phragm, and, in each of the 3 dogs, a small 
hol, somewhat larger than the head of the 
sound, could be detected near the upper 
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Fic. 6. Histologic appearance of a small branching 
blood vessel, running essentially to the ulcer base, i.e., 
to the surface pictured in Figure 5. The wall is homogen- 
ized and a uniformly stained thrombus can be seen in 
the lumen. Hematoxylin and eosin stain. 

Fic. 7. Histologic appearance of a tangential vascular 
implant. a, Lumen of vena cava; 6, gastric mucosa next 
to ulcer; c, adventitia of vena cava; d, the cicatrizing 
granulation formed above it simulating an ulcer when 
seen from the gastric cavity. Hematoxylin and eosin 
stain. 


site of entry in the intraventricular section. 
The defect was found to be covered or sur- 
rounded by clotted blood. 

After fixation, sections were prepared 
from the aorta-stomach complex in the direc- 
tion of the course of the vessel, i.e., across 
the longitudinal axis of the stomach. Upon 
examination of the bridge-like section of 
aorta that had lain in the stomach and also 
of the adjacent gastric tissue (Fig. 2), it was 
found that, in contrast to the uniform thick- 
ness of the upper wall, the lower vascular 
wall was uneven and markedly thinned at 
its middle as compared with other sections of 
the vessel. At the site of the thinning, clotted 
blood was seen in the vascular lumen. 

In Figure 3, a section of a vessel from 
another dog of this series is shown. Vascular 
changes induced by exposure to gastric 
juice are variable. This figure illustrates one 
type of these changes. The thickened vascu- 
lar right wall is clearly visible (Fig. 3a), 
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Fic. 8. Histologic preparation from a case of gastric hemorrhage. a, Low power view. Of the 
two arteriolar walls under the ulcer one is merely: edematous, swollen, stains uniformly in places, 
and contains occasional leucocytes. b, The other vessel, high power view, is extensively homogen- 
ized, shows fibrinoid necrosis of the wall, and at one site a the continuity toward the surface is 
broken. There is a thrombus adhering to the wall in the lumen 6. This blood vessel is responsible 
for bleeding. Hematoxylin and eosin stain. 


with its smooth muscle, within which there 
is edema. The fibers of the adventitia are 
homogenized (Fig. 34), nuclear staining is 
partly absent, on the surface there is 
clotted blood. In the lumen (Fig. 3d) a few 
red cells are visible. In contrast with the 
right wall, the left wall exhibits marked 
changes (Fig. 3¢). This wall has become 
thin, its cellular structure is indistinct. Part 
of the vascular wall is homogeneous and the 
thinning is gradual from bottom to top in 
the figure. Thus, the vascular wall has 
necrosed in its entire width and at one point 
there is a defect giving rise to hemorrhage. 
The cause of the hemorrhage was established 
as necrosis of the vascular wall leading first 
to thinning, then to rupture. 


Sertes 2. The inferior vena cava was intro- 
duced into the gastric cavity. The operative 
procedure was similar-to that described for 
the aorta, and it was performed on 3 dogs. 
As had been anticipated, no lethal hemor- 
rhage developed. One of the dogs was killed 
on the twenty-first postoperative day. 

Microscopic examination of the length of 
the vessel revealed a narrowness of the vessel 
at the site where it entered the stomach 
(Fig. 4a) and its complete obliteration at the 
level of the muscle. In the direction of the 
previous lumen the layers exhibited gradual 
hyalinization. From this it could not be 
established with certainty whether the 
obliteration resulted from the organization 
of a thrombus or as a result of fusion of the 
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Fic. 9. Postmortem specimen showing small arteries lying close to the necrosed part of the ulcer. 
The wall is homogenized showing fibrinoid necrosis, and the lumen is filled by fibrin thrombus. 
This pattern can be compared with the experimental specimen in Figure 6. 


opposite walls due to inactivity induced 
eventually by an infarction of the vessel. To 
avoid infarction, in 1 case the vein was en- 
closed in a rigid rubber tube in which a 
window had been cut to permit the gastric 
juice to come into contact with the vascular 
wall. The vein was not perforated in this 
case either. Five days after the operation 
the dog succumbed to peritonitis due to a 
gastric ulcer caused by the rubber tube. 

From the results of series 1 and 2 the 
conclusion was drawn that the artery was 
apparently less resistant to the action of 
gastric juice than was the vein. In order to 
confirm this conclusion, the following ex- 
periment was performed. 

Sertes 3. By the method described the aorta 
and the vena cava were simultaneously in- 
troduced into the gastric lumen (Fig. 1b) in 
5 dogs. Forty, 47, 48, and 100 hours follow- 
ing the operation, respectively, the dogs 
diced of perforation of the aorta. The vena 
cava remained intact in every case. 

by a similar method the splenic artery 
and vein were introduced into the gastric 
lumen. The artery perforated and caused a 





lethal bleeding on the fourteenth and third 
postoperative day, respectively. The vein 
remained intact in both cases. 

Histologic examination revealed in these 
cases that the aorta underwent changes 
similar to those described previously, while 
changes in the veins were insignificant. The 
collagen fibers of the venous adventitia 
exhibited swelling with leucocytic infiltra- 
tion. In the media the elastic fibers showed 
intensive basophilia. In the muscular coat 
there was only a slight hydropic degenera- 
tion. In 2 cases the veins were filled with 
thrombi. 

In the case of lienal vessels, too, the hem- 
orrhage occurred from the artery and not 
from the vein (Fig. 5). The arterial coat was 
necrotic and infiltrated with leucocytes. At 
one site there was a small vessel branching 
off from the artery and running toward the 
surface, where it divided into 2 tiny branches 
(Fig. 5n). In this small vessel homog- 
enization of the vascular wall, fibrinoid 
necrosis similar to that usually occurring 
with ulcers, as well as fibrinoid thrombus 
formation was present (Fig. 6). 





cy 


Fic. 10. The wall of a big artery under the ulcer is 
shown. The artery containing a thrombus reaches the 
surface. This thrombus stopped bleeding for a time. 
(Compare with experimental specimen in Fig. 5). 
Hematoxylin and eosin stain. 


The evidence obtained in series 1, 2, and 
3 appeared to indicate that the wall of veins 
was unusually resistant to the digestive 
action of gastric juice. This observation is 
the more striking if the thickness of the ar- 
terial and venous walls are compared. 

The other question to which we sought an 
answer was whether a vessel exposed to the 
digestive action of gastric juice would be 
capable of resisting dissolution and would 
not perforate. In order to elucidate this 
question a further series of experiments was 
carried out. 

Series 4. A circular window, about 3 centi- 
meters in diameter, was cut into the posterior 
gastric wall near the greater curvature, and 
this window was circularly sutured to the 
aorta or the inferior vena cava. Thus, in 
effect, the tissue defect in the gastric wall 
was mended with aortic or venous wall 
tissue (Fig. 1c). The vascular walls so im- 
planted did not protrude into the cavity of 
the stomach, but were tangentially levelled 
with the rest of its wall. Hemorrhage did not 
occur in any of the 4 dogs so operated upon. 

At autopsy, gross examination of the 
operation area revealed in the gastric mu- 
cosa a tissue defect with a cicatrized base 
similar to an ulcer and about 2 centimeters 
in diameter. With the naked eye no hemor- 
rhage could be detected, neither could a 
vessel be discerned in the gastric cavity or in 
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Fic. 11. Section from a large artery. The wall con- 
tains edematously swollen muscle cells a; there is throm- 
bus formation in the lumen. The leucocytic infiltration 
is marked in the adventitia 6, and slight in the media. 
(Compare with Fig. 3). Hematoxylin and eosin stain. 


the area of operation. However, when a 
sound was introduced into the vessel it was 
noted that the vessel, aorta or vena cava, 
ran at the base of the ‘“‘ulcer.” 

Figure 7 illustrates the relation between 
vessel and gastric wall as seen under the 
microscope. The vessel is shown in its 
transverse section (Fig 7a); gastric mucosa 
is attached to the vascular margins on both 
sides (Fig. 7b). The defect in the gastric 
mucosa is bridged over by vascular wall. 
Under high power magnification the vascu- 
lar adventitia appears to be thickened (Fig. 
7c) in the area of the window. On the inner 
surface of the macroscopic ulcer there is 
some necrotic tissue under which cicatrizing 
granulation tissue (Fig. 7d) can be seen. ‘The 
latter continues without any distinct border 
into the vascular adventitia. The aortic and 
venous patterns were similar. 

We have had a total of 18 evaluable cases. 
In 7 cases the animals died because of 
technical errors, such as peritonitis and 
lethal hemorrhage after failure to ligate 
minor vessels when an opening was made in 
the gastric wall. 


DISCUSSION OF THE EXPERIMENTS 

The experimental evidence obtained in 
the various series clearly showed that of ihe 
vessels introduced into the gastric cavity it 
was always the artery that perforated. 
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Fic. 12. Vascular changes in a case of chronic gastric ulcer. a, Circular intimal proliferation. b, 
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The lumen is completely obliterated by intima. In the wall of the latter vessel the leucocytic infil- 


tration resulted from an acute exacerbation. 


One of the causes of perforation was the 
histologic change which took place in the 
arterial, but not in the venous wall. If sucha 
change did occur in the venous wall, it was 
only very slight. The arteries exhibited 
grave regressive changes, manifested partly 
by vacuolar degeneration of the muscle and 
partly by swelling of the elastic fibers. Such 
a grave and extensive lesion to the arterial 
wall initiated defensive activity in the or- 
ganism in the form of thrombus formation. 

In many cases of rupture, if the vascular 
lumen was narrow, the organism attempted 
to cover the defect with a thrombus and so 
to delay lethal hemorrhage for some time. 
In such cases the distribution of blood in the 
intestines was sectional, due to the periodic 
bleeding. The vascular injury, however, be- 
Caine more and more extensive and finally a 
lethal hemorrhage developed. 


Thus, in addition to the arterial bleeding, 
a decisive role was played by the actual 
pressure prevailing in the vessels. In the 
veins an eventual lesion of the wall caused 
no significant functional disturbance _be- 
cause in such cases the affected section could 
be protected adequately by a thrombus. 
This protection sufficed for a vein but not 
for an artery, especially not for the aorta. 

These findings completely agree with data 
in the literature concerning gastric hemor- 
rhage in man caused by ulcer. On the basis 
of our results it may be stated that the artery 
is less resistant to the digestive action of 
gastric juice that is the vein, and in our 
experiments lethal hemorrhage always oc- 
curred from an artery. 

This statement confirms the clinical ob- 
servations on gastric hemorrhage. Ivy, 
Markoff, de Busscher, Boyd, Dietrich, 
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Fic. 13. 


Fic. 13. Aortic wall painted with acid; a, necrosed 
vascular wall, staining uniformly. Above it fresh throm- 
bus attached to the wall. Van Gieson stain. 

Fic. 14. A section of the aortic wall painted with acid; 
a, homogenized media, staining uniformly; the intima 


Illingworth and Dick, and Cole and Elman 
are practically without exception, of the 
opinion that gastric hemorrhage due to 
ulcer is arterial in origin. 


COMPARATIVE STUDIES AND THEIR 
EVALUATION 


A comparative study has been made of 
histologic preparations from 439 gastric and 
and 85 duodenal ulcers removed surgically, 
as well as of 96 autopsy cases. The results 
may be summarized as follows. 

Acute fibrinoid vascular necrosis was 
detected only infrequently, partly because 
the ulcers subjected to resection were usual- 
ly of longer standing and partly because the 
ulcers studied did not bleed. In single cases, 
however, a similar fibrinoid necrosis of the 
vascular wall and the development of a 
fibrinoid thrombus could be seen under the 





Fic, 14, 


above it shows strong proliferation. The membrana 
elastica, b, is clearly visible. Van Gieson stain. 


ulcer (Figs. 8 and 9). These changes were 
less often seen in bigger vessels (Fig. 10). 
The studies were carried out on a routine 
basis and because of the absence of bleeding 
it was not deemed necessary to make serial 
sections. 

The following changes were common in 
both the larger and smaller blood vessels. 
The vascular wall was thickened, the mus- 
cularis showed vacuolization (Fig. 11), just 
as in the experimental specimens; there were 
scars in the vascular wall and the intima 
exhibited proliferation which was highly 
characteristic. Proliferation was sometimes 
restricted to one side of the lumen, whereas 
it was circular in other cases, causing an 
even narrowing of the lumen (Fig. 12a). In 
many cases the lumen was completely oc- 
cluded (Fig. 120). 

It has been suggested that the histologic 
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differences demonstrated in the comparative 
study were due to the fact that our experi- 
ments had been more similar to acute cases. 
This view has been corroborated by the post- 
mortem evidence obtained in cases in which 
the ulcer developed rapidly and death re- 
sulted from bleeding (Fig. 8). The intimal 
proliferation is believed to be a defensive re- 
action following the acute phase of chronic 
ulcers and producing injury to the vascular 
wall. 

To confirm this view, these observations 
were compared with the results of experi- 
ments of another type. In these experiments 
the abdominal aorta was exposed and painted 
with concentrate acids—hydrochloric, sul- 
furic, and nitric acid—in a circle 8 to 15 
millimeters in diameter. By a similar tech- 
nique a spontaneous anastomosis was created 
between the stomach and the intestine. The 
animals were sacrificed at various intervals 
after that. 

In the animals killed shortly—1 to 7 days 
—after operation the vascular wall as a 
whole showed necrosis as manifested by 
homogenization of elastic fibers and by dis- 
appearance of muscle cell nuclei. The mem- 
brana elastica usually remained intact, 
whereas the intima above it was sometimes 
detached or showed thrombus formation 
(Fig. 13). Later, from the fifth day on, the 
intima on both sides of the necrosed area 
exhibited proliferation (Fig. 14). As far as 
structural relations were concerned, this pro- 
liferation was not identical with the original 
vascular wall, although the growth of elastic 
fibers could be recognized in it very soon 
(Fig. 15). 

The chronologic correlation between ne- 
crosis and proliferation suggests that this 
phenomenon develops soon also in human 
ulcers. After bleeding if the damaged blood 
vessel is occluded by thrombus and the pa- 
tient is resting, intimal proliferation may 
obstruct the lumen once and for all, may 
also organize the thrombus, and thus the 
patient may escape death due to hemor- 
rhage. 

[hese experiments also supplied the an- 
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Fic. 15. Elastic fibers appear early in the intimal pro- 
liferation. Resorcin-fuchsin stain. 


swers to the problems raised earlier: What is 
the role of the digestive effect of gastric hy- 
drochloric acid and what explains the ap- 
parent resistance of veins? 

The histologic necrosis was complete in 
the wall of acid-painted blood vessels, yet 
none of the animals succumbed to bleeding 
due to rupture of the vascular wall. Obliter- 
ating thrombosis was a-more common occur- 
rence. Thus, especially in the case of elastic 
elements, enzyme activities may play a de- 
cisive role along with the digestive effect of 
gastric hydrochloric acid on the vascular 
wall. 

The veins painted by the same method for 
the same periods of time proved to be more 
resistant. The necrosis penetrated less deeply. 
On the other hand, there was no intimal 
proliferation, whereas obliteration by throm- 
bus occurred in every case. Only the portal 
vein behaved differently, obviously because 
of its characteristic structure. 


SUMMARY 


In experiments on dogs, arteries (aorta 
and lienal artery) and veins (vena cava and 
lienal vein) were sutured into the stomach. 
The animals.succumbed to gastric hemor- 
rhage resulting from the digestion and sub- 
sequent rupture of the arteries. Thereby it 
could be proved that the gastric hemorrhage 
was arterial in origin and the cyclic course, 
too, could be explained. 
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A comparison of these results with re- 
sected and postmortem specimens revealed 
many features in common. In the majority 
of cases in which chronic ulcers were present, 
proliferative vascular changes were detected 
after the acute phase. These changes were 
then reproduced in experiments. These ex- 
periments revealed that the gastric acid alone 
cannot destroy the arterial wall but that en- 
zyme action on the elastic fibers is also re- 
quired. 
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SIALOGRAPHY IN CHILDREN 





BROMLEY S. FREEMAN, M.D., F.A.C.S., Houston, Texas 


THE DIAGNOSTIC VALUE Of sialography, which 
shows the internal arrangement, as well as 
the relationship of the salivary glands to the 
surrounding structures, has been stressed in 
numerous articles. Its limitations, indica- 
tions, and contraindications have been 
listed. However, little could be found de- 
scribing its use in children in reviewing over 
40 articles on the subject. 

In the concentrated complex anatomy of 
the head and neck of children, sialograms 
have been of value in extraglandular as well 
as intraglandular affections when correlated 
with a clinical examination and a good his- 
tory. By contrast radiography, a helpful but 
by no means infallible diagnostic measure for 
the study of swellings in the vicinity of the 
major salivary glands, chronic and subacute 
infections may be separated from tumors, 
intrinsic growths differentiated from ex- 
trinsic compression, and fistulas, strictures, 
or foreign bodies outlined. Sialography iso- 
lates the gland and shows whether or not 
the parenchyma is intact and if the margins 
are normal, compressed, or invaded. It is an 
aid in planning of an operative method. 

Although the ducts of children are tiny, 
and chronic salivary swellings somewhat 
infrequent, the routine use of sialography 
without general anesthesia has aided in the 
diagnoses of unilateral tumefactions of the 
major salivary glands of children during the 
past 9 years. With the proper sedation, in- 
struments, and radiopaque materials, it has 
been possible to obtain good studies in 
children as young as 18 months of age. 

Since the majority of roentgenologists and 
surgeons believe that sialography in the 
adult is too time-consuming to be of much 
use routinely, the same study in a child 
would rarely be attempted except under 
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general anesthesia because of the apparent 
difficulty in locating a smaller duct opening 
in a rather sensitive area easily closed by a 
recalcitrant subject. Add a somewhat un- 
comfortable technique, an end point located 
by a pain reflex, and one is reminded of 
Boccaccio’s tale regarding the implausibility 
of threading a moving bodkin. Yet, with 
the proper sedation, simple equipment, 
patience, and a few coaxing and soothing 
words, it, too, can be accomplished. 

Premedication is of paramount impor- 
tance. About a half hour after a meal and 
approximately an hour prior to sialography, 
the child is given a secobarbital suppository. 
The dosage varies from 34 grain in an 18 
months old to 2 grains in an apprehensive, 
sensitive 8 year old. Although the inclina- 
tion has been to use large doses, no ill 
effects have resulted. During the past few 
years phenergan® as suppository or orally 
has supplemented the barbiturate with ex- 
cellent results. Should the child not be 
tranquil or co-operative a fractionated dos- 
age may be repeated, the procedure can- 
celled, or, rarely, in the case of a small 
child, restraints applied and the procedure 
completed. If a tender gland is to be 
probed, meperidine 0.5 milligram per pound 
should be given 30 minutes before. 

Surface anesthesia is essential. The mucous 
membrane is dried and a pledget of cotton 
moistened with 2 per cent tetracaine hydro- 
chloride placed over the duct opening and 
left for 5 minutes. During this period pre- 
liminary posteroanterior and lateral films 
may be taken and densities checked. 

To study the parotid, the cheek is everted 
between thumb and forefinger and the ori- 
fice exposed. With good lighting the finest 
silver probe is inserted gently into the mouth 
of the duct and slid forward to the masseter 
muscle, allowing the wider proximal end of 
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Fic. 1. Two month old parotid tumor in a 2 year old 
boy. Sialogram shows normal parotid and an external 
calcifying hematoma. 


the probe to dilate the tiny sphincter. When 
tranquillity has been restored, the special 
needle attached to a syringe containing 
pantopaque is slipped into place and the 
injection is started slowly. The slower the 
injection, the less the discomfort and the 
greater the certainty of being allowed to 
continue the injection without trauma. After 
approximately 0.8 to 1 cubic centimeter of 
the contrast medium has been injected, the 
little patient usually will complain bitterly 
of pain and the injection is stopped. Quite 
often, the end point is not so precise but 
never are more than 1.5 cubic centimeters 
injected. The child is then placed in position 
for roentgenograms with the needle remain- 
ing in the duct until just before exposure. 
Posteroanterior and lateral films are taken. 
Plates are read wet and, if satisfactory, the 
patient is given a lemon sucker. Thirty min- 
utes later, films are repeated. If retention 
is seen, films may be repeated in 24 hours. 





Fic. 3. Anteroposterior and lateral views: submaxil- 
lary duct, 3 year old girl with cat-scratch fever, 30 days. 





Fic. 2. Parotid tumor of 2 months’ duration in a 21 
month old girl. Sialogram, under “‘vocal,”’ shows pooling 
in a necrotic tuberculoma. 


Pantopaque is preferred because its lower 
viscosity permits better control of the force 
of the injection. ‘The low surface tension also 
allows greater penetration and an intermix- 
ing with retained secretions. It does photo- 
graph fainter and is too easily excreted. 

For entering Wharton’s duct, injection 
into which is considerably more difficult 
than Stensen’s, magnifying lenses are used. 
The sublingual papilla is quite mobile and 
can be easily traumatized by too large a 
probe. One cubic centimeter is the maxi- 
mum amount injected into the submaxillary 
gland in children up to 6 years of age. After 
that, the child can differentiate between 
pressure and pain, and the amount of fluid 
is regulated by the routine end point of 
pain. The rapidity of excretion in normal 
glands of children is sufficient to lose a large 
quantity of the contrast material between 
the time of injection and the film exposure, 
unless constant pressure is maintained over 








Fic. 4. Recurrent mass in 8 year old. Sialogram shows 
blockage of duct by recurrent tumor. 
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the openings of the ducts or the “‘closed sys- 
tem” of sialography is used, i.e., the catheter 
plugged or the needle left in place. Poly- 
ethylene catheters fine enough for use in 
young children have not been obtained as 
yet. 

Overinjection is extremely painful for a 
period of time, makes for an unmanageable 
child, causes pathologic changes of the 
glands, and, more important, decreases the 
value of the films, as it obscures the finer 
details. During the war years when sufh- 
ciently small lacrimal needles were difficult 
to obtain, 1 inch styletted needles of 23 and 
25 gauge, ground to a smooth blunt end and 
held in a flame of a Bunsen burner for a 
minute, were used. ‘They will be found to be 
malleable, atraumatic, easily curved without 
kinking, of sufficient caliber to be used with 
pantopaque, and inexpensive. Although 
pantopaque in a “‘carpule”’ type of container 
used in a metal syringe is preferred, the 
ordinary 2 cubic centimeter Luer-Lok is 
adequate. It is of advantage to use a metal 
guarded syringe in the injection of Wharton’s 
duct. Small teeth have been known to clamp 
down on the syringe without warning. In 
children the possibility of entering the buccal 
mucosa and causing a false passage is always 
present. The following 5 cases are illustrative 
of the indications and results. 

A boy of approximately 2 years had a history of a 
nonpainful, 2 month old, fixed, firm mass in the right 
parotid area. Sialogram, the morning of the scheduled 
operation, revealed a normal gland and a calcifying 
hematoma, external to it (Fig. 1). Upon closer ques- 
tioning, his father admitted to belt buckle trauma. 
Surgery was cancelled and with time and diathermy, 
the tumor mass disappeared. 

A 21 month old girl had a 2 month old parotid 
tumor. Sialogram (Fig. 2) shows the excellent diffusi- 
bility of pantopaque in the necrotic center of what we 
thought was a tuberculous lymph node. Despite 
specific therapy, the mass remained and, 6 weeks later, 
after dissection of the facial nerve, a true tuberculoma 
of the parotid gland was removed. Had chemotherapy 
worked, surgery would have been unnecessary. 

A submaxillary swelling in a 3 year old child was 
treatcd with antibiotics for a month. Despite chemo- 
therapy, it continued to grow. Sialography showed an 
extrinsic mass, probably lymphadenopathy, quite 
com) atible with cat-scratch fever (Fig. 3). 
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Fic. 5. Sialogram of a 10 year old girl with a tumor 
displacing the submaxillary gland. Note the diffuse 
punctate dilatation of the peripheral ducts. 


When an 8 year old girl returned with a mass in 
the right anterior parotid region 8 months after a 
radical operation for recurrent lymphangioma, it was 
thought to be compensatory hypertrophy of an ac- 
cessory gland at the anterior portion of Stensen’s duct. 
Sialography revealed a recurrent tumor completely 
blocking the duct (Fig. 4). 

Figure 5 is a sialogram of a 10 year old girl with a 
tumor around the lower border of the mandible. 
Note displacement of submaxillary gland and diffuse 
punctate dilatation of peripheral ducts. At operation 
tumor was seen to compress the gland. 


SUMMARY 

A technique, consisting of premedication, 
local anesthesia of the duct openings, gradual 
dilatation of the sphincters, and slow in- 


jection of a contrast material of low viscosity 


by means of simple readily available ap- 
paratus, has been found of value in obtain- 
ing sialograms of young children. 

The use of sialography can be extended 
to children to aid in the diagnosis of any 
questionable mass around the region of the 
salivary glands with little trauma, either 
mental or physical, and occasionally may 
prevent exploratory surgery. 

Certain minor points of technique, when 
sedulously applied, will produce a relatively 
tranquil diagnostic study, often quite useful 
and frequently with less discomfort to the 
patient, technician, and operator, than a 
chest film of the same aged individual. 


SUPPORTIVE THERAPY TO ANIMALS EXPOSED TO 
WHOLE BODY IRRADIATION 





CREIGHTON A. HARDIN, M.D., F.A.C.S., ALVAR A. WERDER, Ph.D., 


TOM H. McGUIRE, M.D., and DONALD R. WOODSON, M.D., Kansas City, Kansas 


MAny suBSTANCES have been used for treat- 
ing the sequelae of whole body irradiation 
in order to reduce mortality. In general 
treatment has been directed toward correct- 
ing derangements in the immune mecha- 
nism, anemia, thrombocytopenia, hemor- 
rhagic tendencies, and a decrease of natural 
resistance. To date none of the suggested 
methods of treatment have been proved ef- 
fective consistently when the irradiation 
range of median lethal dose or greater has 
been exceeded. 

Agents, such as glutathione, cysteine, cya- 
nide intoxication, or placing animals in at- 
mospheres of reduced oxygen tensions will 
reduce postirradiation mortality. The use of 
these materials, however, has no prophy- 
lactic effect. The application of some of 
these agents to clinical situations is obvious- 
ly impractical. Whole blood, cross, and mar- 
row transfusions have not mater‘ally re- 
duced mortality. The success of :narrow 
homografts is still dependent upon the solu- 
tion of immune mechanisms relating to all 
homografts. Marrow grafts between geneti- 
cally related dogs, female to male, were suc- 
cessful for 55 days after whole body radia- 
tion. These dogs were conditioned by pre- 
vious splenectomy, ACTH, and exposure to a 
daily irradiation dose of 100 roentgens for 
4 days. Shielding of vertebrae, spleen, and 
body viscera enhanced survival by allowing 
recovery of the hematopoietic tissues as well 
as gastrointestinal tract lesions. 

Local treatment to correct the depression 
of the immune mechanism following irra- 
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diation or the decrease of natural resistance 
with an increased susceptibility to infection 
has not yielded the expected results. Broad 
spectrum antibiotics, gamma globulin, cor- 
ticoids, hyperimmune sera, and pooled se- 
rum have failed to enhance survival mate- 
rially. 

Our experiments were devised to study 
the comparative effects of serum, whole 
blood, and saline as supportive agents in ir- 
radiated mice. 


MATERIALS AND METHODS 


The lethal effect of whole body irradia- 
tion was determined on a control group of 
469 CFW mice. The roentgen rays were 
generated by a current of 15 milliamperes 
having a 230 kilovolt peak. They were fil- 
tered through 0.25 millimeter of copper and 
1.0 millimeter of aluminum (HVL 1.2 mm. 
cu.). The target distance was 50 centi- 
meters. The quantities of single whole body 
graded doses of x-ray radiation were 500, 
600, 650, and 700 roentgens. The results of 
all the experiments are reported at the end 
of a 30 day observation period. At the end 
of such a time interval all the dosages were 
uniformly lethal except for dose consisting 
of 500 roentgens (Table I). The average 
body weight of the mice was 20 grams. Sup- 
portive treatment of animals exposed to 
total body irradiation consisted of single or 
multiple intraperitoneal injections of (.85 
per cent saline, human whole blood, or 
serum. The time intervals and amount: of 
injected saline, blood, or serum were varied 
to observe the response of treatment. 

Experiment A. Eighty CFW mice were °x- 
posed to 700 roentgens of whole body ir va- 
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diation prior to the inoculation of whole 
blood or serum. The irradiated animals 
were divided into two equal groups. One 
group received 0.3 milliliter of human whole 
blood or serum 1 day after irradiation. The 
second group received 0.3 milliliter of whole 
blood or serum on 1, 4, and 8 days after ir- 
radiation. The. incidence of survival of the 
mice was significantly increased in each ex- 
perimental group (Table II). The multiple 
injections of blood or serum proved to be 
more effective in survival rates than the sin- 
gle injections but whole blood proved to be 
no more effective than serum. 

Experiment B. Comparative effects on cel- 
lular elements of blood were determined in 
several mice treated in a manner similar to 
the treatments in experiment A. Control 
animals after a total body exposure of 700 
roentgens with no supportive treatment 
showed the usual progressive leucopenia 
and death by 21 days (Table III). The 
injection of whole blood or serum produced 
a reversal of the leucopenia at 10 to 14 days. 
The compensatory leucocytosis persisted for 
the 33 day observation period. The en- 
hancing effect on leucocytosis did not de- 
pend on the time interval or amount of in- 
jected blood or serum. 

Experiment C. In order to inactivate the 
properdin system human serum was heated 
to 56 degrees C. for 30 minutes. Sixteen 
daily injections of 0.1 milliliter of heated 
and nonheated serum were given to two 
groups of 20 mice. Any properdin present 
in the nonheated serum did not enhance 
survival over the heated serum (Table IV). 
The survival of 9 out of 20 mice treated with 
the heated serum compares favorably to the 
results produced by 3 injections of serum 
(7/30) in Experiment A. 

Experiment D. The effect of single and 
multiple injections of serum was observed in 
233 mice exposed to whole body irradiation 
of 550, 600, 650, and 700 roentgens. Serum 
was injected 24 hours after irradiation. One 
injection of 0.3 milliliter of serum resulted 
in the best survival rate in all ranges of irra- 
diat'on (24/80) (Table V). Increasing the 
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TABLE I.—LETHAL EFFECTS OF WHOLE BODY X- 
RAY RADIATION ON CFW MICE 


Quantity of irra- No. living 


diation, roentgens No. of mice at 30 days 
500 41 6 
600 56 0 
650 110 0 
700 262 0 


TABLE II.—COMPARATIVE EFFECTS OF INJECTING 
HUMAN SERUM OR WHOLE BLOOD IN CFW MICE 
EXPOSED TO 700 ROENTGENS OF WHOLE BODY 
IRRADIATION 


1 injection* _____B injections F____ 


No. of No. living No. of No. living 
Inoculum mice at 30 dayst mice at 30 dayst 
SOERwn: ...... 20 a 20 7 
Whole blood 20 3 20 7 





16.3. sol. nloched inereperieansell? 1, 4, ond © days aiver veiiations 
$30 days after irradiation. 
number of injections or amount per inocu- 
lum provided protection but did not in- 
crease the survival rate. 

Experiment E. The effect of time of injec- 
tion versus quantity of serum injected was 
studied in the next experiment. Three hun- 
dred nineteen irradiated mice were ob- 
served after receiving 500, 600, 650, and 700 
roentgens. Normal serum in 0.3 or 0.9 milli- 
liter quantities was injected 2 hours prior to 
and 24 hours after irradiation. Intraperito- 


TABLE III.—EFFECT OF INJECTING HUMAN SERUM 
AND WHOLE BLOOD.ON TOTAL WHITE BLOOD 
CELL COUNT IN IRRADIATED (700 R) CFW 
MICE 

________Inoculations____ 


_ Whole blood 


Time after aS 
x-ray irradiation 
(in days) None 7 inj.* 3inj.t 7 inj. 3 inj. 
1 3.5} 
3 £1 0.5 1.4 
a 1.9 1.9 2.1 3.6 2.4 
10 2.0 2.8 5 a9 2.3 
14 3.1 5.6 41 3.4 4.1 
17 2.0 4.1 2.9 3.8 9.3 
21 1.5 8.4 Sa 9.4 6.0 
24 ia 8.2 11.0 125 
9.3 11.0 10.2 


33 9.8 


*0.3 ml. injected intraperitoneally 1 day after irradiation. 
+0.3 ml. injected intraperitoneally 1, 4, and 8 days after irradiation. 
tin thousands. 


TABLE IV.—COMPARATIVE EFFECTS OF MULTIPLE 
INJECTIONS OF. HEATED (56° C. for 30 MIN.) ON 
NONHEATED SERUM IN IRRADIATED (700 R) 
CFW MICE 


Serum* No. of mice No. living mice 
Nonheated 20 5 
5 


Heated 20 





*16 injections of 0.1 ml. per inoculum. 
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TABLE V.—EFFECT OF SINGLE AND MULTIPLE IN- 
JECTIONS OF SERUM AFTER X-RAY IRRADIA- 
TION 
Quantity of 


serum per Quantity of x-ray____— 


inoculum, ml. 550 r 600 r 650 r 700 r 

0.3 1 inj. 7/20* 12/20 2/20 3/20 

3 inj. 2/20 1/18 0/17 7/30 

0.9 1 inj. 2/19 0/20 0/19 0/20 
No. living/total at 30 days after x-ray irradiation. 


TABLE VI.—EFFECT OF TIME OF INJECTION VERSUS 
QUANTITY OF SERUM INJECTED INTO X-RAY 
IRRADIATED CFW MICE 


Quantity of serum* 


Quantity of x-ray, a a pee |) re 
roentgens Beforet Aftert Before After 
500 1/20§ 7/20 0/20 2/19 

600 0/20 12/20 0/20 0/20 

650 1/20 2/20 0/20 0/20 

700 0/20 3/20 0/20 0/20 


*Single injection per mouse. 

¢2 hrs. before x-ray irradiation. 

{24 hrs. after x-ray irradiation. 

§Number living/total at 30 days after x-ray irradiation. 


TABLE VII.—EFFECT OF INJECTING 0.85 PER CENT 
SALINE AFTER X-RAY IRRADIATION OF CFW 
MICE 
Quantity of 


0.85 per cent saline Quantity of x-ray_— 


per inoculum 5507 600 r 650 r 700 r 
0.3 ml. 1 inj.* 7/40t 1/40 1/40 0/20 
3 inj. ft 9/20 4/20 3/20 0/20 

0.9 ml. 1 inj. 6/20 1/20 0/20 0/20 





*Intraperitoneal injection 1 day after x-ray irradiation. 
tNumber living/total at 30 days after x-ray irradiation. 
{Intraperitoneal injections 1, 3, and 5 days after x-ray irradiation. 


neal injection of serum given prior to whole 
body exposure to irradiation gave no pro- 
tection. A small amount of serum (0.3 ml.) 
given 24 hours after irradiation resulted in 
the survival of 24 out of 80 animals. A larger 
serum dose, 0.9 milliliter, resulted in a sur- 
vival of only 2 out of 79 mice (Table VI). 
Experiment F. The effect of injecting 0.85 
per cent saline after exposure to 550, 600, 
650, and 700 roentgens was observed in 320 
mice. Injections were made at intervals of 
1, 3, and 5 days after irradiation. Saline pro- 
vided some protection in mice exposed to 
total body irradiation. The amount and 
time of injection did not materially affect 
the survival rate (Table VII). None of the 





mice treated with saline in the 700 roentgen 
group survived. A total of 32 out of 240 irra- 
diated saline treated mice survived irradia- 
tion dosages ranging from 550 to 650 roent- 
gens. 


DISCUSSION 


The use of whole blood, serum, or saline 
in the treatment of mice exposed to whole 
body irradiation resulted in an increased 
survival rate through a general systemic 
supportative effect. There did not seem to 
be any specificity which could attribute to 
any one particular agent. Theories concern- 
ing humoral protective factors such as prop- 
erdin seemed to be refuted in our experi- 
ments since inactivated (heated) serum re- 
sulted in an increased survival when com- 
pared with nonheated serum. The use of 
saline injected intraperitoneally exerted a 
protective effect in 32 of 320 animals ex- 
posed to whole body irradiation. Normal 
human serum protected 36 of 240 animals. 
Saline, therefore, had approximately the 
same effectiveness as a supportive treatment 
agent as did serum. These observations are 
significant since, in the control series, only 
6 out of 41 mice were alive after exposure 
to 500 roentgens and none of 428 when ex- 
posed to doses ranging from 600 to 700 
roentgens. Evidently the addition of blood, 
serum, or saline was sufficient to support 
surviving irradiated animals over the crit- 
ical phase of irradiation effect until normal 
regeneration of the hematopoietic system 
occurred. 


SUMMARY 


Survival of CFW mice exposed to total 
body irradiation was enhanced by the in- 
jection of human blood, serum, or saline. 
These results were attributed to a supportive 
systemic effect. Whole blood was no more 
effective than serum and saline was as eflec- 
tive as serum. The properdin system did not 
seem to enhance survival rate. 
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IN WOMEN 


VESICOURETHROLYSIS FOR URINARY INCONTINENCE 





JOHN H. MULVANY, M.D., F.A.C.S., Pawtucket, Rhode Island 


URINARY CONTROL is maintained by the tonic 
contraction of a normally retracted vesical 
sphincter. Interference simply with the con- 
tractile or tonal quality of this muscle, 
frequently an expression of neurophysiologic 
dysfunction, may lead to disordered micturi- 
tion somewhat simulating stress inconti- 
nence. Two common forms comprise pre- 
cipitancy, resulting from uninhibition due 
to diminished cortical sway, and urge fre- 
quency in which sphincteric relaxation may 
be forced by the urgency of a stimulus aris- 
ing from an extreme bladder sensitivity of 
obscure origin. On rare occasions, the com- 
bination of urge frequency and stress in- 
continence gives rise to urge incontinence 
in which involuntary, and often complete, 
emptying of the bladder may take place, 
irrespective of place or circumstance. In 
such an instance, removal of the stress 
element leads to improvement by changing 
the condition to one of urge frequency. 
Sphincter incompetence due to faulty 
retraction forms the basic mechanism of 
stress incontinence. It results most frequently 
from damage to the urogenital diaphragm 
during parturition by overstretching and 
laceration with subsequent sagging of the 
bladder base and widening of the sphincter 
ring. Later, as emphasized by Kennedy, 
adhesions form between the pubic arch and 
the damaged membrane which hold the 
sphincter bed in an overextended position 
adversely affecting retraction. However, 
stress incontinence sometimes occurs as a 
primary event, generally at 3 epochs of life, 
namely, during childhood as an inherent 
defect of bladder control probably related 


This work, mainly fulfilled in England, has been amplified by 
material from the Department of Surgery and Gynecology, Our 
Lady of Fatima Hospital, North Providence, Rhode Island. 


to imperfect development of cortical inhibi- 
tion; at the menopause secondary to genital 
declension and involutional hypotonia of 
the perineum and pelvic floor which leads 
to relaxation of the urethral bed; and, lastly, 
during senescence partly as a defect of cere- 
bral control and partly resulting from gen- 
eral muscular atony. The fault in these 
instances lies more with loss of sphincteric 
power than with deficient retraction; never- 
theless, as improvement follows sphincteroly- 
sis which allows greater freedom of action in 
the weakened muscle, it is practical to in- 
clude them in the general category of stress 
incontinence. 


UROGENITAL DIAPHRAGM . 


Apart from primary sphincter weakness, 
incompetence arises mostly from deficient 
support of the vesicourethral angle by the 
urogenital diaphragm. It is well thus to 
understand the layout of this structure, 
which presents important differences in the 
sexes, in order later to appreciate the ap- 
plication of the principles of vesicourethroly- 
sis. In the male, the interposition of the 
prostate between the bladder neck and the 
diaphragm separates these two structures 
from each other; but in the female the blad- 
der neck rests directly on the membrane, 
becoming strongly attached to it in the 
midline. Here, owing to Colles’ fascia hav- 
ing been split by the vulval cleft and finding 
attachment with the bulbocavernosus mus- 
cles to the margin of the vaginal rim, the 
anterior vaginal wall is in immediate con- 
tact with the under surface of the urogenital 
diaphragm. An incision in the midline 
through the vaginal wall, extending down- 
ward from the urethral orifice for about an 
inch, comes directly on to urogenital fascia, 





and dissection of the vaginal flaps laterally 
opens up the superficial perineal spaces. A 
continuation of the incision toward the 
cervix crosses next the rim of the vaginal 
hiatus in the pudendal membrane which 
is curving away on each side to encircle 
the vaginal lumen, then bladder thinly 
invested by pubocervical fascia and, lastly, 
cervix (Fig. 1). In the actual suburethral 
area, the pubocervical fascia is not en- 
countered as, being part of the endopelvic 
fascia, it lies above the urogenital diaphragm 
blending in the levator gap with the levator 
fascia and upper layer of the urogenital 
membrane. In the course of a repair opera- 
tion for prolapse, the pubocervical fascia 
presents only as a thin covering to the blad- 
der in the interval between the rim of the 
diaphragmatic hiatus and the cervix. Hence, 
it follows that surgical techniques purporting 
to incorporate suburethral plication of the 
pubocervical fascia are based on an anatomic 
misconception, factually, the urogenital dia- 
phragm being mistaken for this structure. 

A word may also be said here about the 
pertinence of the levator muscles to the 
mechanism of stress incontinence and treat- 
ment by suburethral approximation. The 
ideas of these muscles being concerned arose 
from the work of Kennedy who found striped 
muscle fibers in the suburethral area and 
attributed them to the pubococcygeus seg- 
ments of the levator ani having the function 
of a urethral support. However, as pointed 
out elsewhere (13), these elements are 
merely vestigial remnants of the prostatic 
muscle mass, being embryologically and 
anatomically distinct from the levators. In 
regard to the approximation of these muscles 
beneath the urethra, it may be pointed out 
that they lie above the urogenital diaphragm 
being some 3 to 4 centimeters apart at 
their pubic attachments. Seizure of these 
muscles through the pudendal membrane 
and their approximation across the midline 
can be demonstrated at colporrhaphy as 
being a possibility, but the anatomy of the 
bladder base and urogenital area is greatly 
distorted thereby. If, next, the muscles are 
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held temporarily in this anterior position 
and their posterior segments brought to- 
gether, as in a posterior repair, the vaginal 
canal is virtually closed. As neither of these 
events are noted by those observers who 
claim to utilize the levators in the fashion 
mentioned, it is clear that there is again 
some lack of familiarity with local topog- 
raphy. 


TREATMENT OF STRESS INCONTINENCE 


The first aim of treatment should be 
adequate sphincterolysis and the second, 
when the condition follows accouchement 
trauma, is the provision of an efficient 
urethral support. The success of any surgical 
procedure will be directly related to the 
degree of sphincter mobilization achieved, 
whether by intent or chance, and it may 
be stated quite firmly that failure to cure 
in the face of a good anatomic result in- 
dicates inadequate sphincterolysis below the 
pudendal membrane. Experience has shown, 
except in special circumstances, that full 
freeing of the sphincter ring either: above 
or below the urogenital diaphragm is suf- 
ficient to restore continence. Patients with 
primary sphincter weakness and those hav- 
ing lesser degrees of urethrocele respond 
quite well either to supradiaphragmatic 
sphincterolysis, as by abdominal vesico- 
urethrolysis (11), or to subpudendal lysis 
(12), when the form of urethral support is 
not of great moment. Stress incontinence 
associated with patent damage of the uro- 
genital diaphragm is better treated by a 
vaginal approach as both adequate freeing 
of the membrane and provision of a suitable 
support are important. When, however, 
sphincter weakness is marked, it is wiser 
to utilize the extended form of vesico- 
urethrolysis. 


INFRADIAPHRAGMATIC SPHINCTEROLYSIS 


Kelly was the first to deal successfully 
with stress incontinence by his method of 
urethral plication which consisted, more 
correctly, of taking up the slack in the 
pudendal membrane. In so doing, the 
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Fic. 1. Female perineum. Diagrammatic concept to show distribution of urogeni- 
tal diaphragm as encountered at colporrhaphy with the cervix drawn to vulval 
outlet. The superficial integuments have been removed and, on left, Colles’ fascia 
with superficial perineal musculature is displayed; on the right, part of this layer 
is removed to expose underlying urogenital membrane which passes across the 
midline beneath the urethra and vesicourethral junction. The edge of the hiatus 
in the membrane (through which the uterus passes in prolapse or when drawn down 
at operation) is marked by a slight thickening which curves away laterally. to en- 
circle the vaginal lumen. The pubocervical fascia, being part of the endopelvic 
fascia, lies above the urogenital membrane and therefore does not enter the opera- 
tion field in the suburethral region, being met only as a thin covering to bladder 
in the interval between the margin of the gap and the cervix. It is inaccurate 
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thus to refer to suburethral plication of the pubocervical fascia. 


sphincter received support where most 
needed but only a moderate amount of 
sphincterolysis was achieved; hence, recur- 
rence has been noted and even placed as 
high as 47 per cent by Fitzgibbon who fol- 
lowed through 300 operations over 5 years. 
Kennedy extended the Kelly maneuver to 
secure fuller sphincter mobilization below 
the diaphragm, apparently also penetrating 
it to reach the upper aspects of the bladder 
neck. However, it may be said that this 
amount of sphincterolysis is excessive, except 
when sphincter weakness is marked, and 
liable to damage the membranous ring and 
urethral supports. Should the operator at 
any time doubt the adequacy of subpudendal 
sphincterolysis alone, it is far better to sup- 
plement the measure by abdominal vesico- 
urethrolysis, this being termed an extended 


vesicourethrolysis, as thus total sphincter mo- 
bilization may be secured without trauma. 

Infradiaphragmatic sphincterolysis is ef- 
fected by detaching the membrane from 
the vaginal wall in the suburethral triangle 
as far laterally as its pubic attachment and 
forward to the apex of the paraurethral 
fossa. This compartment (Figs. 1 and 5a) 
produced more or less artificially at opera- 
tion is a forward extension of the superficial 
perineal space, measuring 114 to 1 inch 
in length, having the urogenital membrane 
medially which separates it from the ischio- 
rectal fossa, laterally the pubic ramus, and 
above the line of junction of these two 
structures. The tip of the space lies beneath 
the levator gap where only the fused layers 
of levator fascia and pudendal membrane 
separate it from the pelvic cavity. 
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TABLE I.—INFRADIAPHRAGMATIC SPHINCTEROLYSIS: 5 YEAR SERIES OF 146 CASES TREATED BY OPENING 
OF PARAURETHRAL FOSSAE AND INSERTION OF BULBOCAVERNOSUS SUTURES 





Operation No. -f- 
I MNIINRNIIN 520s 2s clay gv eis Meher ace 75 35 
ee a ets eect 6 2 
Vag. hyst. +colp. +*post. colpocleisis..... 65 a2 
BNNs Gs os kon sees eves ain owslecens 146 69 


C, cure, denoted by dryness after cough; F, failure. 


*Posterior colpocleisis is a form of obliteration of the posterior cul-de-sac designed to prevent or cure enterocele, tighten up the parametrium, and 


lengthen the vagina. It forms a routine part of vaginal hysterectomy. 


After the sphincter area has been com- 
pletely freed, an efficient urethral support 
must be supplied. To this end, neither the 
vaginal wall nor the pudendal membrane is 
entirely adequate on account of the liability 
to further stretching; the pubocervical fascia 
is not accessible in the suburethral area 
and utilization of the levators is impractical. 
The only suitable structure in the vicinity 
is the bulbocavernosus muscle running for- 
ward to the clitoral area and sufficiently 
resilient to be approximated without undue 
tension to its fellow beneath the urethra. 
It is included in a mattress suture taking in 
vagina and inner margin of this muscle 
on each side and applied as high as possible, 
close to the pubic bone, on a level with, or 
just above, the urethral orifice. A second 
suture can sometimes be placed in similar 
fashion but usually does not include the 
muscle in the return half of its course as 
this structure, in following the vulval rim, 
is moving away from the ramus. When 
these sutures are tied, the pudendal mem- 
brane, carrying with it the vesicourethral 
base, is lifted without distortion to a level 
favorable for sphincter retraction. Repair 
of the damaged segment of the muscle ring, 
usually between 5 and 7 o’clock, as sug- 
gested by Danielsson and associates, is not 
necessary. Finally, excision of redundant 
vaginal wall should be sufficient to leave 
the repaired area taut. A colpoperineor- 
rhaphy should always follow as by it both 
the levators and posterior segments of the 
urogenital diaphragm are tightened. 

The relatively high incidence of vaginal 
hystectomy (44 per cent) (Table I) in the 
series was occasioned by the circumstance 


Stress Result 
++ +++ C , «2 Ff c OF 
a7 23 34 1 16 1 21 2 
1 3 1 1 1 0 3 0 
18 15 31 1 16 2 14 1 
36 41 66 Ke 33 3 38 3 


that elimination of the common endocervi- 
citic triad of discharge, dyspareunia, and 
sacralgia cannot be assured even after 
amputation of the cervix as high as the 
internal os. Cure of this nuisance can be 
guaranteed only by hysterectomy. 


SPHINCTEROLYSIS ABOVE THE UROGENITAL 
DIAPHRAGM 


The possibility of curing stress inconti- 
nence by simple lysis of the sphincter area 
above the urogenital diaphragm was not 
appreciated until the description of ab- 
dominal vesicourethrolysis by Mulvany (11). 
Many forms of vesicourethropexy were then 
current, popular types being the Marshall- 
Marchetti, the Millin, and the Aldridge. As 
the failure rate after abdominal vesico- 
urethrolysis for stress incontinence associated 
with minor degrees of urethrocele is about 
4 per cent, it is clear that in many of these 
vesicopexy operations the suspension was 
less relevant to the cure obtained than the 
amount of sphincterolysis incidental to the 
manipulations required for preparing the 
way for the lifting process. 

For stress incontinence with obvious ure- 
throcele, the Marshall-Marchetti and Millin 
operations, as with abdominal vesicoure- 
throlysis, are not ideal procedures for they 
fail to remedy either the adhesion of the 
urogenital diaphragm to the pubic arch 
or the laxity of the sphincter ring and, in 
addition, are liable to complications such 
as difficulty with micturition, in the case of 
the Marshall-Marchetti operation, and to 
difficulty, obstruction, urinary fistula, and 
thrombophlebitis with pulmonary embolism 
after the Millin procedure, according to 
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Fic. 2. Pelvic floor. Diagrammatic sagittal view to show normal position of 
1ti- urogenital diaphragm, A, and in prolapse, B. Normally, the membrane lies about 
34 inch above the vaginal introitus and is taut and adherent to bladder neck where 


_ thickness in the wall denotes vesical sphincter. Note also well defined vesico- 
not urethral angle which poor pudendal support causes to flatten out inferiorly. In 
ab- prolapse, the membrane is stretched and the vaginal hiatus, through which the 
1). uterus and bladder pass, considerably enlarged. An incision from urethral orifice 
to cervix uncovers successively urogenital diaphragm supporting urethra and blad- 
1en der, edge of vaginal hiatus, bladder invested by pubocervical fascia, and lastly cervix. 
all- 
As Ullery. Certainly, the paraurethral or sub- _— too severe to be carried out, as recom- 
Co» urethral suspension supports the sphincter mended, in one-third of all cases. 
ted at its weakest point and accomplishes a The insertion of the fascial sling was 
ut variable amount of retropubic sphincteroly- _ popularized by Aldridge who modified the 
aed sis; but the indications for these operations Stoeckel operation by using 2 transverse 
ros are rather limited inasmuch as evident lack strips of oblique fascia passed through the 
the | of sphincter support is more efficiently rectus muscles. The urethra was freed from 
the | treated by routine colporrhaphy with spe- _ vaginal attachments, a finger pushed through 
the J cial attention given to infradiaphragmatic — the pudendal membrane almost to the origin 
sphincterolysis and suburethral buttressand, —_ of the rectus muscles and the Kelly type of 
- when urethrocele is slight, a simple vesico- _ urethral plication followed, using the “‘pubo- 
lin urethrolysis suffices. Possibly, the main in- cervical fascia.”” The prepared strips were 
wail dication for the Marshall-Marchetti opera- — then drawn downward and sutured below in 
1ey tion arises when the abdomen is open in a __ the region of the vesicourethral junction. 
the patient having stress incontinence associated § This cross-section gives short fibers liable 
rch with obvious urethrocele. In such an in- to break or tear apart when subjected to 
in} stance, a paraurethral suspension would _ tension. If the intention of the strip be one 
ich } obviate the need for an additional vaginal _ of support, it should be as strong as possible 
> of repair. An operation by Bailey comprising and taken therefore as a vertical cut from 
to colporrhaphy, amputation of the cervix, the rectus sheath or from the fascia lata of 
ind opening of the retropubic and pudendal the thigh. Again, removal of the transverse 
e spaces, and the use of nonabsorbable suture strip has an undoubted tendency, partic- 





material, though excellent in principle, is 


ularly in the obese, to create an incisional 











TABLE II.—ABDOMINAL VESICOURETHROLYSIS: 
SERIES OF 105 CASES EXTENDING OVER 8 YEARS 


Minor Moderate Advanced 
No. urethrocele urethrocele urethrocele 
Cared..... ; lan 60 9 1 
a 8 11 1 
U1 (oe Anes 3 5 f 
: ee eek 71 25 9 


TABLE III.—EXTENDED VESICOURETHROLYSIS: SE- 
RIES OF 15 CASES IN PAST 3 YEARS 


No. 
Primary sphincter weakness... .....50 660. c0ccscc cece 3 
RI EINTET WHTNRINOUD 55/6054 19 5S oosa eters Saree ain eters 1 
REND CMM IOUD oi) 5 5.0:5,4 10 score '6lssletainrd tasip aicle egies 2 
Postcolporrhaphy failure... 0.50066. scccccerseesae 5 
PORVEROG POR TAUNEE . 5sc/0%. 5 oissi0i00:b'6 0:04 00-0 oleiesstere 2 
PORERY BUR OAT MOTIBEE 55:5 14:5s-5 sas ae so 3 seve ee wales 2 


hernia. Further, disruption of the pudendal 
membrane by forcing the finger through 
on either side cannot rank as an advantage 
and, lastly, sphincterolysis is not aimed at 
specifically. 


VESICOURETHROLYSIS 


It has been pointed out that full freeing 
of the sphincter area either above or below 
the urogenital diaphragm allows sufficient 
retraction to restore continence provided 
there is good support. The term vesico- 
urethrolysis, originally applied to supra- 
diaphragmatic sphincterolysis through the 
retropubic space, has since been expanded 
to include 2 other operations, the extended 
and the radical, in which total sphincteroly- 
sis is achieved without trauma through a 
combined approach above and below the 
diaphragm. A description of these 3 forms 
of vesicourethrolysis together with their re- 
spective indications and results now follows. 


ABDOMINAL VESICOURETHROLYSIS 


This operation is ideal for stress in- 
continence associated with small or absent 
urethrocele, especially when the abdomen 
has been opened, as the ease, simplicity, 
and briefness of performance allow it to be 
done on all occasions, however tedious the 
major procedure. In the present series of 
105 cases, such an association held in 99. 
In consequence, many patients with stress 
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incontinence are cured by this simple pro- 
cedure who otherwise would be left un- 
treated when the alternative consisted of a 
more complicated urethropexy or vaginal 
operation. The operation is also successful 
for the unsuccessful repair in which a good 
anatomic result has been obtained and 
failure appears to have been due to lack 
of proper sphincter mobilization below the 
pudendal membrane and after some forms 
of urethropexy. In 5 of the successful cases 
in the first group with minor urethrocele, 
a preliminary repair had been carried out 
and in 3 others, a previous fascial insertion 
which required division. 

Abdominal vesicourethrolysis consists sim- 
ply of freeing the retropubic aspect of the 
bladder neck and upper urethra from sur- 
rounding adhesions, including the division 
of the pubovesical ligaments when it appears 
that these may interfere with satisfactory 
relaxation of the sphincter. The procedure 
is greatly facilitated by use of a small auto- 
matic retractor having a specially designed 
third blade—2 by 114 inches angled back- 
ward at 67 degrees— which gives an excellent 
retropubic exposure. The pubovesical liga- 
ments are then picked up and divided 
between 2 long curved slender clamps and 
sealed off by cautery as there is usually a 
small vessel to their outer side which may 
retract and bleed. On completion, the 
sphincter area is clear of adhesions and the 
white line visible on each side (Fig. 3). 
Slight degrees of vault prolapse can also 
be corrected, when the procedure is follow- 
ing a hysterectomy, by plication or excision 
of a V-shaped portion of anterior vaginal 
wall and shortening of the round ligaments 
and uterosacral folds before suture to the 
vaginal pillars. Any significant degree of 
dropping, however, is better treated by 
vaginal hysterectomy and repair. 

The criterion of cure was to be dry at all 
times and that of improvement to be dry 
except after a cough. Greater weakness than 
this was classed as failure. Experience 
has shown that the early promise of cure for 
all forms of stress incontinence was too 
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sanguine but the percentage of failure with 
slight pudendal laxity is only about 4 per 
cent. 

In other hands, successful results have also 
been reported. In 1955 at a conference in 
New Zealand dealing with retropubic ap- 
proach for treatment of stress incontinence, 
Giesen stated that he had performed the 
operation in conjunction with a hysterec- 
tomy in 17 cases obtaining 15 good and 2 
favorable results. More recently, Harper and 
Russell, reviewing 13 cases in which a care- 
ful follow-up study had been performed, 
noted 8 cures and 3 improvements. One 
of the 2 failures consisted of a patient with 
chronic bronchitis, for whom a simple 
vesicourethrolysis was not suitable but who 
would have certainly responded to the 
radical operation. ‘These authors point out 
that the technique employed was the same 
as for the Marshall-Marchetti operation 
except that no suspension was applied, an 
observation once more underlining the cir- 
cumstance that the factor of primary im- 
portance in curing stress incontinence is 
sphincterolysis, not suspension. 


EXTENDED VESICOURETHROLYSIS 


This operation was designed for primary 
sphincter weakness for which total sphinc- 
terolysis without local trauma offers the best 
chance of success; but it is also excellent 
for the unsuccessful repair or vesicopexy 
in which there is no need of a fascial sup- 
port. The operation consists of subpudendal 
sphincterolysis, as already outlined, sup- 
plemented by abdominal vesicourethrolysis. 
The operation is neither difficult nor severe, 
taking less than 20 minutes when an as- 
sistant is available for the abdominal part. 
The procedure has been done in 15 cases 
with good results in all save 1 senile pa- 
tient, aged 82 years, whose bladder wall 
was thin and atrophied (Table III). In 
spite of this defect, however, some im- 
provement was noted, the patient being 
dry when recumbent. 

The 3 patients with primary sphincter 
weakness were aged 18, 32, and 42 years 
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Fic. 3. Abdominal vesicourethrolysis. Appearance 
after bladder neck has been freed from surrounding 
adhesions. Note white line visible on each side, the 
pubovesical ligaments, often more easily palpable than 
discernible, with left one divided, and site marked by 
arrow for passage of strip. Note also excellent exposure 
afforded by special retropubic retractor which rests 
snugly on the back of the symphysis between the 2 
rectus muscles. eo 


respectively, the last a spinster who had 
been wet since childhood. In the post- 
hysterectomy cases the condition developed 
after a subtotal operation, the connection, 
if any, being obscure. In 1 of these women 
who had been operated upon 5 years 
previously, a most peculiar form of inconti- 
nence developed in that, no matter how 
long or how great the effort made to empty 
the bladder, on standing up after the act 
some 5 to 6 ounces of urine would escape. 
The condition was completely uncontrol- 
lable and the patient had attended 5 
hospitals without relief, the last being a 
psychiatric unit. The problem, however, was 
simple, it being clear that abnormal fixation 
of the bladder base was causing both the 
formation of a pouch and failure of the 
sphincter to close. Following the extended 
operation, the patient was dry after removal 
of the catheter and has remained so since, 
which has been for a period of more than 
18 months. 
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Strip from rectus 
abdominus sheath 





Fic. 4. Radical vesicourethrolysis, abdominal aspect. 
The strips have been prepared and bladder neck cleared. 
On right, 1 strip has been seized by forceps passed up- 
ward from paraurethral fossa. 


RADICAL VESICOURETHROLYSIS 


This operation consists of an extended 
vesicourethrolysis combined with fascial in- 
sertion. It should be understood that the 
graft itself is not directly responsible for the 
cure, its function being to hold the sphincters 
in good position while the permanent sup- 
port, depending on the tough fibrous re- 
action in the suburethral region, is develop- 
ing. Lasting cure may be expected even 
should severe vault prolapse supervene later 
due, for instance, to a persistent cough. The 
operation is intended for recurrent stress 
incontinence when the urogenital area has 
been disorganized by previous operations 
or when lack of sphincter support is marked 
as a result of high intra-abdominal pres- 
sure. Thus, with conditions such as chronic 
bronchitis, gross obesity, or a heavy occupa- 
tion, radical vesicourethrolysis forms the 
operation of choice even as the primary 
measure. 

The patient is placed.in the extended 
lithotomy position in order to allow 2 opera- 
tors to work simultaneously. The abdominal 
operator, utilizing a 6 inch subumbilical 
incision, clears the subcutaneous tissue off 





the rectus sheath for about 114 inches from 
the midline and then divides it accurately 
down the center in order to produce a true 
longitudinal strip. Each flap of sheath is 
freed laterally for 1 inch from the under- 
lying muscle and 2 strips, 5 to 514 inches 
long and about 14 inch wide, are next cut, 
the simplest method being to grasp the edge 
of the sheath with a hemostat about 64% 
inches above the pubes, to divide it just 
above the forceps to a depth of 14 inch and 
continue the incision downward for 5% 
inches parallel to the inner cut edge. The 
retropubic space is then opened up and the 
bladder neck freed from adhesions down to 
the pelvic floor. The pubovesical ligaments 
are not sectioned in view of the ample 
sphincterolysis afforded by the double ap- 
proach and efficient support to follow 
(Fig. 4). 

The vaginal operator clears the pudendal 
membrane and opens up the paraurethral 
fossae when it is possible to feel the assistant’s 
finger through the thin conjoined layer of 
levator and urogenital fascia. At times this 
step may be tedious because of scarring 
from previous operations and frequently the 
absence of the cervix. A pair of curved 
forceps is then guided to the apex of one of 
the fossae until its point can be felt by the 
abdominal operator who now takes over the 
instrument and causes its point to emerge 
gently through the fascia by pushing the 
tissue downward. In this manner, trauma to 
the urogenital diaphragm is minimal. One 
of the prepared strips is grasped by the for- 
ceps and drawn down into the para- 
urethral fossa (Figs. 4 and 5). This proce- 
dure is repeated on the opposite side and 
closure of the abdominal wound commenced. 

The vaginal operator fixes the strips to- 
gether with minimal tension by 3 sutures, 1 
being applied in the center and the other 2 
laterally about 1 inch away so that there is 
a 2 inch overlap of fascia. A simple way of 
doing this is first to position the strips and 
then fix them in the midline by insertion of 
the central suture which is not at that mo- 
ment tied. The end of one strip is next pulled 
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Fic. 5. Radical vesicourethrolysis. A, Urogenital membrane has been freed from vaginal flaps 
laterally to pubic arch and paraurethral fossae defined. B, The strips have been drawn downward, 
about 2 inches being available on each side. C, The strips have been overlapped beneath the 
urethra, fixed by 3 sutures, and their ends trimmed and tucked up into paraurethral fossae. 


gently downward to expose about an inch 
of its length proximal to the midline suture 
and the free end of the other strip attached 
at this point by a suture which again is left 
untied. After this procedure has been re- 
peated on the other side, the center suture 
is tied, then the lateral ones, and the ends 
of the strips finally are trimmed and tucked 
up into the paraurethral fossae (Fig. 5). The 
operation is completed as for a colporrhaphy 
with insertion of the important bulbo- 
cavernosus buttressing suture, trimming of 
the vaginal wall, and its closure by inter- 
rupted sutures when attenuated from pre- 
vious operations. With 2 operators, the 
procedure takes about 40 minutes. 
Twenty-eight operations of the radical 
type have been carried out over the past 6 
years (Table IV). All patients had severe 





incontinence except Case 7, a dentist’s wife, 
acting as receptionist in whom the odor inter- 
fered with her duties. The operation was 
done as a primary measure in 3 cases (Cases 
9, 17, and 26) on account of a chronic 
bronchitis, and in 3 others (Cases 13, 18, 
and 25) after only 1 previous plasty failure 
for a similar reason. Of the 28 patients, 9 
were greatly overweight at 170 pounds or 
more, 7 had chronic bronchitis, and in 4 
others a postoperative bronchitis had prob- 
ably contributed to the previous lack of 
success. Three other patients did heavy 
work, and 1 had much stair-climbing. 

Two patients are of special interest. The 
first, a patient with chronic bronchitis who 
had had 4 operations previously, was so in- 
continent that she would have to renew the 
saddle of her cycle every few months. Her 
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TABLE IV.—RADICAL VESICOURETHROLYSIS: SERIES OF 28 CASES 





Age, ____Previous operations___ a Cause of failure 
Case YS. No. Types Cc L U D Result 
1 48 4 Colp. 3, hyst.+V.U(1) +} : + a 3 Dry over 5 years 
2 56 2 Colp. 2 ° ° ° + Dry over 5 years 
3 47 3 Colp. 1, slings 2 . . . . + Dry over 5 years 
4 58 2 Colp. 2 ° . . . + Dry over 5 years 
5 55 3 Colp. 2, hyst. ° ° + . + Dry over 5 years 
6 60 3 Colp. 2, oophorectomy . ° . ° + Dry 5 years 
7 39 1 Hyst.+ V.U.(1) ‘ ‘ + + c Dry 5 years 
8 61 3 Colp. 1, slings 2 . ° . ° + Dry 4% years 
9 74 0 — See text 
10 54 2 Colp. 2 ‘ . + ° a Dry 4% years 
11 44 2 Colp. 2 a ° . + . Dry 4 years 
12 66 3 Colp. 2, sling ° ° + - = Dry 3% years 
13 42 1 Colp. + ° ® + + Dry 3% years 
14 60 2 Colp. 1, hyst. ‘ fe ‘ + . Dry 3 years 
15 55 2 Colp. 2 ‘ oF ‘ + . Dry 3 years 
16 58 3 Colp. 2, sling ° . . + + Dry 3 years 
17 34 0 — Asthma Dry 3 years 
18 42 1 Colp. + + js e + Dry 2% years 
19 72 2 Colp. 1, hyst. + . . + ° Dry 2% years 
20 67 3 Colp. 3 + ° of + e Dry 2 years 
21 64 3 Colp. 1, sling, hyst. + ° + + ° Dry 2 years 
22 45 2 Colp. 2 . +. . + ‘ Dry 2 years 
23 51 2 Colp. 2 ° ° + + + Dry 2 years 
24 48 2 Colp. 2 + . ~ + e Dry 1% years 
25 58 1 Colp. + - -f- + ° Dry 1% years 
26 36 0 — + + . . e Dry 1% years 
27 48 2 Colp. 1, hyst. + ° ° ° ° Dry 6 months 
28 57 4 Colp. 3, oophorectomy . + ° ° + Dry 6 months 
C, chronic cough; L, heavy labor; O, obesity; U, persistent or recurrent urethrocele; D, defective sphincterolysis. 


fourth operation, abdominal hysterectomy 
with vesicourethrolysis, was unsuccessful on 
account of a large cystourethrocele which 
made her case unsuitable, as is now known, 
for this sort of operation. The failure is 
entered in Table II. Since the radical opera- 
tion, the patient has continued to cough 
heartily, the vaginal vault and badder pre- 
sent regularly at the vulval outlet but the 
suburethral triangle remains firm and the 
patient dry. 

The other patient, 74 years old, having 
chronic bronchitis and emphysema, myo- 
cardial degeneration, hypertension, and 
osteoarthritis of the spine, lay almost con- 
stantly in a pool of urine due to stress in- 
continence accentuated by precipitancy and 
nocturnal bed-wetting secondary to cortical 
degeneration. Partial improvement was 
thought possible in relation to control during 
waking hours and at the patient’s insistence 
it was carried out with the result as sur- 
mised, dry during the daytime when close 
to a toilet and sometimes at night for several 
days running, at other times nocturnal 
urinary and rectal incontinence. Local 


sphincteric control was thus restored al- 
though the symptoms of cortical uninhibi- 
tion remained. 

Analysis of the reasons for the previous 
failures showed that recurrent urethrocele 
and defective sphincterolysis were the 2 
most significant factors. 


AFTER-TREATMENT 


Continuous bladder drainage is instituted 
for 4 days after all forms of vesicourethroly- 
sis, partly to keep the organ empty so that 
adhesions forming early do so with it in a 
relaxed position, partly to stimulate sphinc- 
ter retraction, and partly because retention 
is not unusual. Restoration of control is 
immediate although urge frequency may be 
more noticeable, possibly because of im- 
proved retaining power. In such instances, 
belladonna with hyoscyamus increased to 
maximal dosage and continued for some 
weeks is very helpful. At other times, urge 
frequency is relieved by the operation. After 
the abdominal and extended forms, the pa- 
tient is allowed up on the fourth day after 
removal of the catheter and iodoform vag- 
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inal pack; but, following the radical opera- 
tion, it has been the custom in England, 
especially when coughing was troublesome, 
to keep the patient in bed for 10 days. For 
economic reasons this duration is not feasible 
in the United States; hence, the last 2 pa- 
tients in the radical series who were treated 
over here got up on the fifth day and went 
home on the eighth, no ill effect so far having 
been noted. 


SUMMARY 


1. Bladder content is retained by tonic 
contraction of a normally retracted vesical 
sphincter. The membranous sphincter serves 
merely as a voluntary aid to control. 

2. Stress incontinence results from in- 
efficiency of the vesical sphincter due in 
some instances to primary weakness but 
most frequently secondary to damage of the 
urogenital diaphragm giving rise to im- 
proper support and the formation of ad- 
hesions which interfere with sphincter re- 
traction. 

3. The essential element of cure consists 
of vesicosphincterolysis which to be adequate 
must embrace half of the circumference of 
the vesical ring. Sphincter mobilization may 
be carried out below or above the urogenital 
diaphragm. 

4. Infradiaphragmatic sphincterolysis is 
obtained by full exploitation of the para- 
urethral fossa, a forward extension of the 
superficial perineal space produced more or 
less artificially at operation, by which the 
urogenital diaphragm is lifted off the vaginal 
wall, laterally to its attachment to the pubic 
arch and forward to the apex of the fossa 
situated beneath the levator gap. 

Infradiaphragmatic sphincterolysis _re- 
quires additionally the provision of an 
efficient suburethral support. To this end, 
the vaginal wall is ineffectual, approxima- 
tion of the levators impractical, utilization 
of the pubocervical fascia an anatomic illu- 
sion, and plication of the urogenital dia- 
phragm a tenuous stay. The only suitable 
structure in the vicinity is the bulbocaverno- 
sus muscle running forward to the clitoral 
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area and sufficiently resilient to be approxi- 
mated suburethrally without undue tension. 

Most stress incontinence occurring in as- 
sociation with urethrocele is best treated by 
infradiaphragmatic sphincterolysis and sub- 
urethral bulbocavernosus buttressing. In a 
series of 146 cases of this sort treated by this 
method over a 4 year period, there were 9 
failures. 

Occasional indications for vesicopexy exist 
when the abdomen has already been opened 
in a patient having associated stress inconti- 
nence due to urogenital laxity. In such an in- 
stance, supradiaphragmatic sphincterolysis 
combined with paraurethral suspension will 
achieve good results although the effect of 
abnormal urogenital adhesion may not al- 
ways be overcome. 

Generally speaking, recurrence is due to 
imperfect subpudendal sphincterolysis or 
inadequate support in the face of high ab- 
dominal strain such as happens with chronic 
bronchitis, gross obesity, or a heavy occupa- 
tion. 

5. Certain forms of stress incontinence are 
better treated by vesicourethrolysis, of which 
there are 3 varieties, the simple abdominal 
procedure, the extended vesicourethrolysis, 
and the radical operation. 

6. Abdominal vesicourethrolysis compris- 
ing simply retropubic sphincterolysis has a 
cure rate of 96 per cent in patients without, 
or having slight degrees of, urethrocele. With 
moderate urethrocele, success falls below 80 
per cent and with advanced pudendal laxity 
to 10 per cent. Its great value lies in its 
briefness and simplicity which allow its per- 
formance in conjunction with other ab- 
dominal procedures. In this way, many 
patients are cured of stress incontinence who 
otherwise would be left untreated when the 
alternative meant an additional vesicopexy 
or colporrhaphy. 

Extended vesicourethrolysis, designed for 
primary weakness of the sphincter for which 
total mobilization without trauma offers the 
best chance of success, combines abdominal 
vesicourethrolysis with infradiaphragmatic 
sphincterolysis. ‘The measure is also valuable 
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for failure after vesicopexy, when the sus- 
pension must be unravelled, or after a vaginal 
repair with a good anatomic result, when 
special attention is given to subpudendal 
sphincterolysis. All of a series of 15 patients, 
save 1 senile patient, were cured. 

Radical vesicourethrolysis consists of the 
extended procedure supplemented by a 
fascial graft cut longitudinally for strength 
from the rectus sheath. It is indicated for re- 
current stress incontinence when the uro- 
genital area is scarred, attenuated, and dis- 
organized after previous operations or when 
consecutive to high intra-abdominal pres- 
sure. In the latter event, the operation is 
often advisable as a primary measure and 
forms the procedure of choice for the patient 
with chronic bronchitis. In the past 6 years, 
28 patients have been treated with complete 
success to date. 
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STAPHYLOCOCCIC INFECTIONS AND 


THEIR MANAGEMENT 


DONALD R. NICHOLS, M.D., and WILLIAM J. MARTIN, M.D., Rochester, Minnesota 


DuRING THE PAST YEAR much attention in 
medical publications and discussions has 
been paid to infections due to staphylococci, 
particularly hospital-related infections. ‘This 
emphasis on staphylococcal infections has 
been long overdue, in view of the fact that 
individuals with a special interest in infec- 
tious disease have been calling attention 
during the past 10 years and more to the 
dangers inherent in certain current medical 
practices. The indiscriminate use of anti- 
biotic agents, the neglect of well established 
principles of asepsis, and the disregard for 
isolation techniques have created an unfor- 
tunate situation in some hospitals. In recent 
years, instead of concerted efforts to acquire 
greater control over staphylococcal disease, 
there has been generated a false sense of se- 
curity with the resultant current rude awak- 
ening. Measures to lessen the incidence of 
staphylococcal infections have become man- 
datory and the results obtained after a return 
to principles of asepsis, isolation of infected 
patients, and elimination of carriers of staph- 
ylococci have been striking. Therefore, the 
current re-evaluation of techniques and pro- 
cedures used in hospitals is of primary im- 
portance. 

Infections due to staphylococci have been 
One of the most common and frustrating 
problems facing physicians over the cen- 


_From the Section of Medicine, Mayo Clinic and the Mayo 
Foundation, Rochester, Minnesota. 


turies. Even before Ogston gave the staphy- 
lococci their name, bacteriologists had been 
culturing these organisms from infected ma- 
terial. ‘The character of infections due to 
staphylococci has changed in recent years 
because of the effects of the antibacterial 
agents, but equally virulent and invasive 
strains of staphylococci continue to exist, as 
we all know. It is also general knowledge 
that not all of the strains of staphylococci 
currently being encountered are inhibited 
by the more commonly used antibiotic 
agents. In view of the wide distribution of 
staphylococci in our surroundings and on 
our body surfaces, there seems little pos- 
sibility of entirely eliminating the staphy- 
lococcus in the foreseeable future. There- 
fore, the challenge of successfully treating 
staphylococcal infections remains with us 
and undoubtedly will be with us for a long 
time. 

A needlessly pessimistic outlook is not 
warranted, however, in spite of the un- 
enviable position in which the medical pro- 
fession now finds itself, for there continue 
to be available to us methods of favorably 
affecting the course of most infections due 
to staphylococci. Certain observations con- 
cerning such infections and their treatment 
bear emphasis. 

In formulating a program of treatment 
for staphylococcal infections one must ap- 
preciate that host factors probably have 
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been altered in order to permit the develop- 
ment of infection by this ubiquitous para- 
site. Metabolic or hematologic abnormalities 
favoring infection may be present. There 
may be an iatrogenic disturbance of the 
symbiotic relationship of the normal bac- 
terial flora. Therefore, in so far as possible, 
the factors which have been altered should 
be restored to normal and the administra- 
tion of transfusions or gamma globulin, the 
correction of hyperglycemia, or the termi- 
nation of some form of therapy may be in- 
dicated. ‘Today one must not only attempt 
to detect underlying diseases which pre- 
dispose to infections such as diabetes mel- 
litus, agranulocytosis, hypogammaglobulin- 
emia, leukemia, and Cushing’s syndrome, 
but also be aware of the fact that surgical 
measures and the use of steroids, nitrogen 
mustard, roentgen therapy, and antibiotics 
may encourage invasion by staphylococci. 
The definitive treatment of staphylo- 
coccal infections with chemotherapeutic 
and antibiotic agents is another subject 
which needs clarification. The discovery of 
penicillin and the other antibiotic agents has 
made possible the cure of many staphylo- 
coccal infections which heretofore were ex- 
tremely serious and often fatal. Unfortu- 
nately, there is no single antibiotic which 
will influence favorably all staphylococcal 
infections and considerable care, therefore, 
must be exercised in the selection and ad- 
ministration of antibacterial agents. Such 
selection has become difficult because of the 
large number of antibiotic agents available 
and because of the fact that different strains 
and types of staphylococci vary in their 
sensitivity to the various agents. The phar- 
maceutical industry, through the develop- 
ment of new antibiotic agents, has made 
many praiseworthy contributions to our 
armamentarium against the infectious dis- 
eases. However, by the use of multiple 
proprietary names and especially by vigor- 
ous sales carnpaigns a considerable amount 
of confusion has been generated. In all the 
maze of claims and counterclaims it is 
difficult for the practitioner to know what 


drug and what method of administration 
are really best in the treatment of a particu- 
lar infection. 

In vitro tests of sensitivity to different 
antibiotics may furnish valuable informa- 
tion. Such tests, of course, can never replace 
sound clinical judgment. Results obtained 
with these tests, particularly when anti- 
biotic disks are used, may be misleading. 
Tube-dilution and agar-plate methods of 
determining in vitro sensitivity are subject 
to less error and often will aid in the selec- 
tion of the most effective antibiotic or com- 
bination of antibiotics. 

The choice of the drug to be used sys- 
temically in a specific staphylococcal in- 
fection will depend on the type of staphylo- 
coccus, its sensitivity to the various anti- 
bacterial agents, and the type and location 
of the infection. In spite of the introduction 
of many other antibiotic agents, penicillin 
still is the drug of choice in certain staphylo- 
coccal infections. The effectiveness of peni- 
cillin against strains of staphylococci which 
are very sensitive to its action surpasses the 
effectiveness of many of the more recently 
available antibiotic agents. Fortunately, 
these strains of staphylococci do not develop 
resistance to penicillin during treatment and 
therefore penicillin is just as effective in the 
treatment of this type of staphylococcal in- 
fection as it was 15 years ago. Unfortu- 
nately, many of the infections due to the 
hospital-acquired staphylococci, for exam- 
ple, those of the so-called 80/81 bacterio- 
phage types, are insensitive to the action of 
penicillin, and the administration of peni- 
cillin for these infections is probably useless. 

Erythromycin (ilotycin, erythrocin) has 
been effective in infections due to staphylo- 
cocci which are sensitive to its action. Un- 
fortunately, strains of staphylococci which 
are resistant to erythromycin have appeared 
rapidly and this has lessened the clinical 
effectiveness of this agent in staphylococcal 
disease. The incidence of infection due to 
erythromycin-resistant staphylococci has in- 
creased progressively in direct relation to 
the frequency with which the antibiotic has 
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been used. We believe, therefore, that the 
use of erythromycin should be restricted 
primarily to two situations, namely (1) to 
the management of infections attributable 
to strains of staphylococci that are sensitive 
to erythromycin, but resistant to penicillin, 
and (2) to the management of serious in- 
fections due to erythromycin-sensitive or- 
ganisms in patients who are allergic to peni- 
cillin, or who because of a strong allergic 
history are prone to display an untoward 
reaction to penicillin. 

Novobiocin (albamycin, cathomycin) has 
been shown to be active against staphylo- 
cocci. Furthermore, there appears to be no 
cross resistance between novobiocin and the 
other available antibiotic agents. Clinical 
experience with novobiocin in certain staph- 
ylococcal infections has been favorable. 
Satisfactory clinical response has coincided 
with the oral and parenteral administration 
of this antibiotic in infections of the skeletal 
system and soft tissues. It has also been ef- 
fective in certain cases of staphylococcal 
bacteremia and in the treatment of other 
staphylococcal infections such as pneumonia 
and meningitis. 

Strains of staphylococci resistant to novo- 
biocin have appeared and the incidence of 
these strains will undoubtedly increase in 
the future if considerable amounts of novo- 
biocin are used. Because of the problem of 
antibiotic resistance, we believe the use of 
novobiocin should be restricted to infections 
caused by staphylococci which are resistant 
to penicillin and erythromycin. The most 
frequently encountered untoward reaction 
after the oral administration of novobiocin 
has been an allergic dermatitis and this has 
limited and will continue to limit the use- 
fulness of this drug. 

Triacetyloleandomycin (cyclamycin) is a 
relatively new addition to the list of anti- 
staphylococcal drugs. The parent com- 
pound, oleandomycin, did not gain favor as 
an antistaphylococcal drug, since weight for 
weight it was not as effective as erythromy- 
cin and in approximately 30 per cent of 
staphylococci isolated from clinical infec- 
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tions there was cross resistance between 
erythromycin and oleandomycin. In equiv- 
alent oral dosage, triacetyloleandomycin 
more closely approximates the antibacterial 
activity of erythromycin in serum. However, 
erythromycin appears to remain slightly 
superior to this newer agent in its ability 
to induce a bacteriostatic effect in vitro. We 
believe, therefore, that- erythromycin re- 
mains the drug of choice if the strain of 
staphylococcus is sensitive to both it and 
triacetyloleandomycin. In infections due to 
erythromycin-resistant strains of staphylo- 
cocci, triacetyloleandomycin may be useful 
since there is a reasonable chance that the 
organism may be sensitive to its action. Use 
of triacetyloleandomycin against strains sen- 
sitive to its action, but resistant to erythro- 
mycin, may obviate the need for frequent 
use of novobiocin and thus permit the 
greater restriction of the use of this valuable 
drug. 

Chloramphenicol (chloromycetin) has 
been an effective agent in the treatment of 
staphylococcal infections. However, the use 
of this agent has been associated with the 
development of blood dyscrasias including 
aplastic anemia, thrombocytopenia, and 
granulocytopenia. These toxic reactions ap- 
parently occur only infrequently, but it 
seems best to limit the use of chlorampheni- 
col to staphylococcal infections in which the 
infecting strains are sensitive to its action, 
but resistant to the previously discussed 
antibiotic agents. 

Bacitracin has been used successfully in 
the treatment of various types of staphylo- 
coccal infections. ‘The systemic use of this 
antibiotic has been limited, however, by its 
potential renal toxicity, by the discomfort 
it may cause when injected intramuscularly, 
and by the fact that it is not absorbed into 
the blood when administered orally. Neo- 
mycin is another antibiotic which is nephro- 
toxic and in addition has the ability of 
damaging the eighth nerve. Also, like 
bacitracin it is not absorbed after oral ad- 
ministration. However, both these drugs 
can be used with good effect when steriliza- 





tion of the gut is desirable and especially 
when one wishes to eliminate staphylococci 
from the gastrointestinal tract. In addition, 
occasionally either bacitracin or neomycin 
can be used systemically in small doses in 
combination with other antibiotic agents in 
attempts to gain a greater killing effect on 
staphylococci. 

In the past, many staphylococcal infec- 
tions have responded to the use of tetra- 
cycline, chlortetracycline, or oxytetracycline. 
However, because of the profound effect 
which tetracycline and its derivatives have 
on the normal bacterial flora of the in- 
testinal and respiratory tracts and because 
of the high incidence of tetracycline-resistant 
staphylococci in our environment today, it 
would appear advisable whenever possible 
to avoid the use of these antibiotic agents in 
staphylococcal infections especially when 
patients are hospitalized. 

Streptomycin, because of the extreme 
rapidity with which staphylococci may de- 
velop resistance to its action, and polymyxin 
B, which has only slight, if any, antistaphy- 
lococcal action, usually are not considered 
in the therapy of these infections. With the 
possible exception of minor urologic infec- 
tions, the use of sulfonamides and _ nitro- 
furantoin (furadantin) at the present time 
does not have a significant role in the treat- 
ment of infections due to staphylococci. 

Ristocetin (spontin) in low concentra- 
tions has a bactericidal effect against strains 
of staphylococci thus far tested. However, 
this antibiotic has been reported as occa- 
sionally causing serious side effects and, 
therefore, we believe that the use of it 
should be reserved for serious staphylo- 
coccal infections such as bacteremia and 
endocarditis against which no less toxic anti- 
biotic will suffice. Potentially fatal infec- 
tions have been cured by ristocetin, and 
treatment with the antibiotic should be con- 
sidered in patients seriously ill with staphy- 
lococcal infections. In its present form, ris- 
tocetin can be administered only by the 
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intravenous route in the treatment of sys- 
temic infections. 

Vancomycin (vancocin), as yet limited to 
investigational use, is another potent anti- 
staphylococcal agent which has been life- 
saving in certain instances, but which has 
some toxic potentialities. [n its present form 
it also can be given only by the intravenous 
route in the treatment of systemic infections. 
Satisfactory results have followed the use 
of vancomycin in patients suffering from 
bacterial endocarditis due to penicillin-re- 
sistant strains of staphylococci. The other 
antistaphylococcal agents, with the possible 
exception of ristocetin, have seldom been 
effective in this type of infection. Vancomy- 
cin and ristocetin, therefore, have a definite 
place in our antistaphylococcal armamen- 
tarium, but their employment must be lim- 
ited to the more serious of the staphylo- 
coccal problems. 

It becomes apparent that, because of the 
emergence of strains of staphylococci re- 
sistant to several antibiotic agents, one is 
forced to rely heavily on the results of in 
vitro sensitivity tests in the treatment of 
serious staphylococcal infections. In those 
instances in which treatment must be 
started before the results of such tests are 
available, one is wise to give an antibiotic 
to which the staphylococci in that institu- 
tion or community most likely are sensitive, 
namely, novobiocin, chloramphenicol, ris- 
tocetin, and so forth. 

If the problem of staphylococcal infec- 
tions is faced realistically, if principles of 
asepsis and methods of isolation are rein- 
stituted, and if the remaining infections are 
treated in a rational manner, progress in 
our unending battle against the staphylo- 
coccus should continue. As medicine has 
progressed through the ages, various medi- 
cal specialties have been actualized and 
with the complexities of modern antibac- 
terial therapy, further specialized study and 
research in the field of infectious disease 
should be encouraged. 
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THE SURGEON AT WORK 








A ROTATING DRUM FILM OXYGENATOR 


GEORGE SCHIMERT, M.D., PAUL C. HODGES, M.D., ROBERT D. SELLERS, M.D., and 
C. WALTON LILLEHEI, M.D., F.A.C.S., Minneapolis, Minnesota 


FILM OXYGENATORS of two differing types are 
currently in clinical use. The static screen oxy- 
genator of stainless steel, which was developed 
by Miller and Gibbon, and the rotating disc 
oxygenators as described by Bjork, Melrose, and 
Cross. The Dennis modification has consisted of 
rotating screens. 

The oxygenation on static screens depends 
upon exposing the blood as a thin film, spread 
over a large surface, in an atmosphere of oxygen. 
With this type of oxygenator the distribution 
and uniform filming of the venous blood have 
been the principal problems in design and use. 
The blood is prone to streaming and formation of 
rivulets especially in the lower part of the screens. 
In this regard, a device to improve the filming of 
blood on the stationary screens has been recently 
described by Anderson and associates. 

Stokes and Flick have emphasized that effi- 
cient oxygenation by the filming principle de- 
pends upon the production of a certain amount of 
turbulence. Thus, screen oxygenators tend to be 
low in efficiency unless turbulence is deliberately 
introduced during the filming. The filming on 
the rotating discs or spinning screens is achieved 
on a smaller surface area by application of a 
controlled degree of turbulence through the mo- 
tion of these discs or screens. 


THE ROTATING DRUM OXYGENATOR 


In assessing the advantages as well as the in- 
herent disadvantages of each of these two men- 
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tioned basic designs, it has appeared possible to 
combine the desirable features of each. These 
considerations have led to the design of a rotating 
type oxygenator consisting of a readily available, 
disposable, surface mounted in the form of a re- 
volving drum upon which blood films evenly and 
continuously. 

This surface consists of a corrugated poly- 
ethylene sheet, wound in a spiral or cochlear 
fashion (Figs. 1 and 2), resulting in a continuous 
concentric surface which rotates slowly within an 
oxygen atmosphere. The venous blood and oxy- 
gen are delivered into the center of this drum 
(Fig. 3), and oxygenation occurs as the slow 
rotation carries the blood steadily to the pe- 
riphery in a thin film. The blood which leaves 
the drum is received in the reservoir below. The 
rotating drum always remains above the level 
of the oxygenated blood in this reservoir so that 
there is no foam formation, recirculation, or 
other unnecessary blood trauma. The blood 
leaves then through a filter at the outflow of the 
reservoir. This filter has a large area, and the 
filtration by gravity is éffective without being 
traumatic. 

The polyethylene is less water repellent than 
most of the other plastics and therefore appears 
to be a desirable filming surface. Moreover, it does 
not encourage the deposition of platelets or fibrin. 
Polyethylene also can be sterilized by boiling 
without losing its shape. 

The corrugations in the polyethylene sheet are 
4 millimeters apart and 1 millimeter deep. This 
construction combines several useful features. It 
increases the oxygenating surface by about one- 
third. Moreover, it introduces a certain amount 
of controlled turbulence on the oxygenating sur- 


Fic. 1. 


Fic. 1. The rotating drum oxygenator. Over-all view 
with the transparent cover removed. The stainless steel 
portions are evident. The bearings are nylon plastic, the 
filter is of nylon cloth, and the drum is of corrugated 
polyethylene sheet which is disposable. When in use, the 
stainless steel reservoir is immersed into a water bath 
(shown upside down) and kept at body temperature. 

Fic. 2. The rotating drum oxygenator. Viewed from 
above, with top cover removed, to show details of inlet 
end. A, Caval return entrance; B, entrance for coro- 
nary sinus blood; C, oxygen inlet; D, blood distributor. 


face. These ridges also serve to channel and dis- 
tribute the blood evenly, preventing gross stream- 
ing, and thereby contributing to the maintenance 
of an excellent blood film under all circum- 
stances. The blood films so well that it is not 
necessary to rinse the surfaces with saline to in- 
duce or maintain a continuous film. Priming, 
therefore, is done directly with blood. Finally 
these corrugations lend additional strength to the 
disposable plastic sheet. 

In the present model, the plastic sheet meas- 
ures 7 meters in length and 76 centimeters in 
width. The area of this surface is readily variable 
according to the flow desired. Both sides of the 
sheet are available for oxygenation. The rela- 
tively large surface is arranged in a spiral to 
save space and allow circular motion. Each suc- 
cessive turn is separated by a distance of 6 
millimeters. The plastic sheet is held in this de- 
sired position and spacing by the grooved end 
plates of stainless steel. One end of the drum is 
completely closed, and the other end in its cen- 
tral portion accommodates respectively the in- 
lets for venous blood and the coronary sinus 
return. The oxygen is delivered into the center 
of the drum through spaced perforations in the 
stainless steel shaft. 
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Fic, 2. 


The innermost turn of the rolled plastic sheet 
is designed to receive the venous return from 
the cavae by direct gravity drainage. The inner 
free end of the spiral sheet of plastic is reinforced 
by means of a thin stainless steel plate in order to 
maintain suitable spacing for the entrance of 
blood and oxygen into the spiral convolutions. 
The free end of the outer turn is supported in a 
similar manner. 

The drum is placed into a trough and is rotated 
on nylon bearings by a 1/12 horsepower electric 
motor, equipped with a reduction gear similar 
to that utilized in the Sigmamotor pump. When 
the outer free end of the plastic sheet is at the 
lowest point of its rotation, the blood falls gently 
onto the stainless steel receiving pan located 
about 1 centimeter below the rotating drum. 
This receiving trough is inclined so that the blood 
flows away promptly, and the intermittently 
arriving oxygenated blood is always received 
upon a dry surface obviating foaming and splash- 
ing. From the receiving pan the blood is chan- 
neled into a reservoir beneath the drum by 
gravity flow. 

The filter consists of a fine mesh nylon cloth, 
stretched over a stainless steel frame measuring 
80 centimeters in length and 10 centimeters in 
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Fic. 3. The rotating drum oxygenator. Diagram to show construction details. 


width. It corresponds in size to the bottom of the 
reservoir, and is placed half way between the 
running level and the outlet (Fig. 3). Due to 
this large area, filtering of the blood is done by 
gravity rather than pressure. When this filter 
is covered by blood, it is quite efficient in 
dissipating bubbles originating in the coronary 
sinus suction return. Therefore, the coronary 
sinus blood can be fed directly into the central 
part of the drum without preliminary debubbling 
where the suction returns are not unusually 
large. No part of the apparatus or the entire 
extracorporeal circuit was treated with silicone. 

The oxygen is delivered through the central 
drive shaft and follows the same path through 
the spiral interspaces as the blood. For the 
oxygenation of blood flows up to 1 liter per 
minute, an oxygen flow of 6 liters per minute is 
sufficient. For blood flows up to 2 liters per 
minute, 9 liters of oxygen are necessary. In the 
range of 2 to 4 liters per minute, 12 liters of 
oxygen per minute are recommended. In our 
experiments 100 per cent oxygen was used as a 
tule, although if the arterial pH appeared to be 
shifting too far on the alkalotic side, as happened 






















when this oxygenator was running at a small 
fraction of its capacity, 97 per cent oxygen with 
3 per cent carbon dioxide was employed. 

Since the blood is delivered into one end of 
the drum, this end is elevated 10 millimeters. 

There is a definite relationship between the 
oxygenating capacity, surface area of the drum, 
the quantity of blood flow, and the speed of 
rotation. Usually in these studies we kept the 
surface area constant and adjusted for dif- 
ferences in flow by altering the speed of the 
rotation. The majority of the experimental 
studies were done in a flow range of 1 liter to 
2% liters per minute. The arterial oxygen 
saturations in the flows in this range, with a 10 
millimeter inclination of the drum and rotation 
rate of 30 revolutions per minute, have been 
between 91 and 98 per cent. 


RESULTS 


The preliminary evaluation of this oxygenator 
has been done by survival series in dogs, meta- 
bolic studies, and the sensitive blood brain 
barrier test, as described recently by Hodges 
and associates. 
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TABLE I.—THE RELATIONSHIP BETWEEN BLOOD 
FLOW, ROTATION RATE, OXYGEN FLOW, AND 
OXYGENATION 


Blood flow/ min. 
Rotation/ min. Oxygen content, 
Oxygen flw/min. volume per cent Hgb. (gm.) Per cent saturation 


poc 1916. weicuT: 22.5 KGM. ELEVATION: 10 MM. 
PRIMING VOLUME 2,000 c.c. 


1000 c.c. Art.: 17.09 12.9 98.8 
30 rot. 
12 lit. Ven.: 7.24 13.1 41.2 
1500 c.c. Art.: 17.45 3.2 98.6 
30 rot. 
12 lit. Ven.: 7.89 13.1 39.3 
2000 c.c. Art.: 19.61 15.0 97.5 
30 rot. 
12 lit. Ven.: 12.31 15.4 59.7 


DOG 9. WEIGHT: 20.0 KGM. ELEVATION: 10 MM. 
PRIMING VOLUME: 3,000 c.c. 


2500 c.c. Art.: 16.51 13.6 90.6 
30 rot. 

9 lit. Ven.: 9.82 4355 54.3 

3000 c.c. Art.: 16.69 13.5 92.3 
30 rot. 

9 lit. Ven.: 11.69 12.9 67.1 


DOG 4. WEIGHT: 22.6 KGM. ELEVATION: 10 MM. 
PRIMING VOLUME: 4,000 c.c. 


3500 c.c. Art.: 13.64 10.3 98.8 
40 rot. 
13 lit. Ven.: 10.18 10.4 73.0 
4000 c.c. Art.: 12.04 9.3 96.6 
40 rot. 
13 lit. Ven.: 9.90 9.6 69.2 


Survival perfusions. In this series the dog per- 
fusions were done by utilizing a clean but not 
sterile technique to facilitate the metabolic 
observations. The average perfusion rate was 
100 cubic centimeters per kilogram of body 
weight. Gravity venous drainage was employed 
with a 30 centimeter hydrostatic column. The 
superior vena cava was cannulated through the 
azygos vein while the inferior vena cava was 
drained by a cannula introduced through the 
right auricular wall. The oxygenated blood 
was returned through femoral arterial can- 
nulas. The blood pressure was registered through 
the right internal mammary artery. The dogs re- 
ceived 3 milligrams of heparin per kilogram of 
body weight. The total cardiopulmonary bypass 
time was 1 hour: The oxygenator was primed 
with 1,500 to 2,000 cubic centimeters of freshly 
drawn dog blood containing 25 milligrams of 
heparin per 600 cubic centimeters of blood. 

In a series of 10 dogs, 9 survived the bypass 
and recovered without discernible ill effects. 
The 1 death occurred 6 hours after the perfusion 
from hemorrhage. Of the 9 survivors, 2 did die 
6 weeks after the perfusion from infection. Gross 





autopsy findings were related to the perfusion 
showing pleural and pericardial adhesions. Two 
other dogs were used after 2 months for different 
experimental purposes. The remaining 5 dogs 
were still well 3 to 4 months after the perfusion. 
Two dogs of this series had superficial wound 
infections. After the perfusion the dogs received 
2,000,000 units of penicillin intravenously, and 
penicillin and streptomycin daily for 3 days. 

Metabolic observations. The metabolic studies 
in these perfusions revealed that the mean 
oxygen saturation was 94 per cent with a range 
of 91 to 98 per cent. In Table I are summarized 
the relationship between blood flow, rotation 
rate, oxygen flow, and oxygenation. The maxi- 
mum flow that it was possible to study in these 
animals was 4,000 cubic centimeters per minute 
(dog 4, Table I). In 26 perfusions the arterial 
pu was within the range of 7.30 to 7.55, with a 
mean value at 7.49. The plasma hemoglobin in 
20 dogs, in which it was measured, varied from 
60 to 110 milligrams per 100 cubic centimeters. 
The arterial blood pressures during the per- 
fusions were maintained between 60 to 90 mil- 
limeters of mercury by this flow rate (100 c.c. 
/kgm./min.). 

Blood brain barrier test. The changes in the 
central nervous system were studied by the break- 
down of the blood brain barrier as revealed by 
sodium fluorescein and a Wood’s lamp. For 
this study 25 milligrams of sodium fluorescein 
per kilogram body weight were injected intra- 
venously 30 minutes before the end of the 1 
hour perfusion. In 17 dogs 50 per cent of the 
examined brains had negative or only 1+ 
breakdown of the blood brain barrier, using 
the classification described by Hodges and as- 
sociates. 


SUMMARY 


A rotating drum film type oxygenator has 
been described. Filming takes place upon a 
disposable sheet of corrugated polyethylene 
plastic, sterilized by boiling. The remainder of 
the apparatus is fabricated from stainless steel 
and is sterilized in the autoclave. The arterial 
blood is filtered by gravity flow through a fine 
mesh nylon fabric before leaving the oxygenator. 
Oxygen and carbon dioxide removal was excel- 
lent for the flows studied in these dogs (up to 4 
liters per minute). The capacity of this oxygen- 
ator exceeds the flow rates that were employed 
in these animal experiments. 
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Survival results, metabolic studies, and per- 


centage of blood brain barrier changes have 
been briefly stated. 
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EXPOSURE AND SUCTION DRAINAGE IN THE 


MANAGEMENT OF MAJOR DISSECTIVE WOUNDS 


IAN MACDONALD, M.D., F.A.C.S., GORDON K. SMITH, M.D., F.A.C.S., 
LEWIS W. GUISS, M.D., F.A.C.S., and ERNEST V. deMOSS, M.D., Los Angeles, California 


RECENT EXPERIENCES of the authors in the man- 
agement of certain major operative wounds by 
complete exposure and the use of suction drain- 
age for the first few postoperative days are re- 
ported herein. Significant improvements in heal- 
ing following radical mastectomy, neck dissec- 
tion, and femoral-inguinal dissection will be 
demonstrated by data presented. If this experi- 
ence is valid, it demonstrates that surgical dress- 
ings have been admirably designed to favor 
infection and necrosis of extensive skin flaps by 
covering the wound with occlusive pressure 
dressings. 

One of us (G.K.S.) first developed an interest 
in this subject toward the end of 1949, and in the 
following years employed exposure treatment, 
after less extensive procedures than will be des- 
cribed, with slightly more than 1 per cent wound 
infections in 440 patients. In recent years, the 
literature has contained periodic references either 
to exposure of wounds or the use of suction 
drainage to encourage the adherence of skin flaps, 
but the combination of wound exposure and 
suction has not, to our knowledge, been reported 
in any significant series. Authors referring to one 
or the other method include Palumbo, Silvis, 
Artz, Raff, Pulaski, Mengert, Hermes and their 
associates. At the other extreme of the scale are 
those authors insisting on the necessity of con- 
tinued management of wounds by meticulous 
aseptic methods, as advocated by Adams when 
he stated that “nurses and doctors should wear 
sterile gloves, a cap, and mask while changing 
dressings on the wards.” 

The traditional occlusive pressure dressing 
shortly produces a simulation of the conditions 
which the microbiologist provides in a culture 
medium. An almost ideal environment for bac- 
terial growth at the surface of the wound is com- 
pounded by warmth, moisture, and nutrition 
provided by the serosanguineous exudate, often 
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with edema and maceration of the skin flaps. 
When so-called pressure dressings are removed 
after several days, exudation of serum frequently 
has prevented fixation of the skin flaps, rendering 
the skin edges even more vulnerable as infection 
becomes abetted by avascularity. The failure of 
flaps to adhere is often due to the use of drains 
which do not empty, and of these the soft rubber, 
or so-called “‘cigarette” drains, are the worst. In 
fact, it is our conviction that soft-rubber drains 
are so close to being valueless that they should 
be eliminated entirely. 

Numerous investigators have shown that cul- 
tures of wounds taken during operation and im- 
mediately following closure of wounds, under 
the best of conditions, exhibit considerable 
growth of bacteria, predominantly staphylo- 
cocci. The source of these bacteria is most often 
the skin of the patient or the air of the operating 
room. It is obvious that bacteria, which seem to 
be present in all wounds following closure, usu- 
ally are destroyed by the defense mechanisms of 
the patient, provided that conditions are opti- 
mum for the operation of such defenses. The 
most hostile environment for the growth of such 
bacteria is provided by complete exposure of the 
wound, with which it has been shown that the 
combination of drying, cooling, and electrolyte 
and protein environment is most unfavorable to 
bacterial growth. Provided there has been a 
meticulous edge-to-edge closure, the wound is 
sealed in less than 2 hours, and the temperature 
of the immediately adjacent skin is as much as 2 
degrees F. cooler than it would be under an 
occlusive dressing. 

With constant suction and complete exposure 
of dissective wounds the skin flaps are maintained 
in effective apposition to the underlying raw 
surface by a differential between the suction ap- 
plied (—120 mm. Hg) and external atmospheric 
pressure (760 mm. Hg or 14.7 lbs. per square 
inch). The degree of effectiveness of this differ- 
ential pressure varies directly in proportion to 
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the square area of the skin flaps. Hence, the 
method is of greatest value after procedures re- 
quiring reflection of extensive skin flaps. Its suc- 
cess is contingent primarily on continuous evacu- 
ation of blood and serum, especially during the 
first 48 postoperative hours. 


TECHNIQUE 


In the management of larger operative areas 
by such procedures as radical mastectomy, block 
dissection of the neck, femoral-inguinal dissec- 
tion, and comparable procedures, meticulous ap- 
proximation of the wound edges is done with the 
finest size of suture which is adequate for the job. 
Inasmuch as the wound is going to be left en- 
tirely exposed, metal sutures should not be used 
for obvious reasons; our own preference usually 
is No. 000 silk. Prior to complete closure of the 
wound, suction drainage is established through a 
stab wound in a dependent part of the operative 
area. The most satisfactory drainage tube is a 
No. 28 hard-rubber catheter in which additional 
openings, usually some 4 or 5 in number, should 
be made. The most superficial of these openings 
should lie about a centimeter or so below the 
skin. The catheter should be placed through the 
smallest possible stab wound and secured in posi- 
tion with 1 or 2 nonabsorbable sutures. Suction 
on the tube should be started in the recovery 
room, or even in the operating room if there is 
more than an average amount of generalized 
oozing from the raw operative area. Suction can 
be maintained with the usual 2 bottle Wangen- 
steen suction, but we prefer a power operated 
source such as the Pratt-Chaffin unit, maintain- 
ing a constant pressure of —118 millimeters of 
mercury. 

The wound is left entirely exposed; even the 
application of collodion or some similar sub- 
stance, or an antibiotic ointment, defeats the 
purpose of complete exposure in order that the 
most unfavorable circumstances possible for 
bacterial growth will be present. If there is 
enough exudation of bloody serum from the 
wound during the first 2 hours, a nonsterile bath 
towel may be laid over the wound or under the 
patient to prevent soiling of bedclothes and 
agitation of the nursing staff. Whatever suction 
system is used, a trap-bottle should be employed 
for measurement of the collected drainage for 
each 24 hour period. When the area of dissection 
has been unusually wide, 2 separate catheters 
through separate stab wounds may be employed, 
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Fic. 1. Healing with minor areas of marginal necrosis, 
22 days after second radical mastectomy. 


or 2 catheters may be necessary to secure ade- 
quate dependent drainage in some circum- 
stances. 

If one has achieved an approximately airtight 
closure of the wound, retraction of the skin flaps 
against the underlying tissue bed will become 
apparent almost as soon as suction is applied to 
the tube. Should there be significant gaps in the 
skin closure, application of suction will fail to 
produce prompt retraction of the flaps and a 
sucking sound at the area of defective closure 
will be apparent. Since we have employed ade- 
quately large hard-rubber tubes with multiple 
openings, plugging of the suction tubes by blood 
clot or fibrin has been unusual; when it does 
occur, gentle manipulation of the No. 28 tube is 
usually adequate to dislodge the obstruction, al- 
though very occasionally irrigation with sterile 
saline will still be necessary. 

The important disadvantage of this method of 
wound management is the restriction of early 
ambulation. This is corrected as much as possi- 
ble by providing bathroom privileges on the 
first postoperative day, when the patient is 
taught to turn off the suction machine, discon- 
nect the distal end of the catheter, and to re- 
verse the procedure after return from the neces- 
sary excursion. Except in the instance of femoral- 
inguinal dissections, the patient is also encour- 
aged to sit in a chair at the side of the bed for 
increasing periods, beginning with the first post- 
operative day. By the third or fourth day, the 
amount of exudate suctioned from the wound 
has usually decreased to 50 cubic centimeters or 
less, allowing a discontinuous application of 


534 Surgery, Gynecology ¢ Obstetrics - October 1958 
TABLE I.—HEALING AFTER RADICAL MASTEC- the 


TOMY WITH WOUND EXPOSURE AND SUCTION 
DRAINAGE 


No. of Per cent 
Healing patients of total 
ere 55 82 
Minimal necrosis 3 weeks or less. . . 10 15 
I AUIUNES Ss o.50 scce cei 20s ee 2 K 
BUREN oo enetoea ei Maen 67 100 


TABLE II.—HEALING AFTER RADICAL NECK DISSEC- 
TION WITH WOUND EXPOSURE AND SUCTION 
DRAINAGE 


No. of Per cent 
Healing patients of total 
SUE MMOD 55550 5<> Jeo ses 32 94 
Minimal necrosis, 3 weeks or less. . . 2 6 
DR TIBOPORIB 5.5.6.5) 5.05.5 So. 06 2 25010 0 0 
MURR GS cueca sah wats meee 34 100 
TABLE III.—HEALING AFTER RADICAL FEMORAL- 


INGUINAL DISSECTION WITH WOUND EXPOSURE 
AND SUCTION DRAINAGE 


No. of — Per cent 
Healing patients of total 
PEWARTY GIO. oi se cess h sce 8 57 
Minimal necrosis, 3 weeks or more. 6 43 
MIASOP PICTON. 5k aesa sede vs 0 0 
MUMID <a ia oo alee eo OY daha nekS. 14 100 


suction and increasing periods of ambulation up 
to 2 and 3 hours at a time. After femoral- 
inguinal dissection, maintenance of practically 
constant suction for the first few days seems so 
important that these patients are allowed only 
bathroom privileges, beginning on the second 
postoperative day. Suction is continued in this 
fashion for from 4 to as long as 7 or more post- 
operative days, and the criteria for discontinua- 
tion of suction are twofold: (1) the recovered 
exudate should become approximately 50 cubic 
centimeters or less in a 24 hour period; and (2) 
there should be satisfactory evidence of ad- 
herence of the skin flaps to the underlying raw 
surface. The latter determination is, of course, 
immeasurably assisted by the complete exposure 
of the wound and the opportunity of inspection 
at intervals of twice or more daily. 

It should be noted that an essential factor in 
the success of this management of wounds is the 
education of nursing personnel. Nurses of any 
experience are second only to surgeons in the 
depth of their conviction that an exposed wound 
is a breach of ethical conduct. Having overcome 
this obstacle, one must then be assured that 
experienced nurses determine the patency of the 
catheter, as well as the efficient functioning of 


suction system at frequent intervals, 
particularly during the first 48 hours. As has 
already been indicated, some obeisance to tra- 
dition, as well as preserving a more orderly scene 
for the visiting family after return of the patient 
from the recovery room, is achieved by placing 
a laundry-clean bath towel on the wound for the 
first few hours. 

The use of ‘“‘tacking”’ sutures in skin flaps 
followed by suction drainage is of dubious 
value, as there seems to be a greater tendency 
for pockets of fluid to collect in multiple areas. 
Such pockets do form occasionally, even in the 
presence of otherwise well-functioning suction 
drainage, most notably in the posterior axillary 
area following radical mastectomy. The surgeon 
should be on the alert for such pockets during the 
first several days, and aspirate them promptly 
with a suitably sized needle. 

Although each of the authors is much more 
inclined to employ sliding flaps rather than free 
skin grafts for difficult closures following radical 
mastectomies, one of us has had the opportunity 
of employing exposure and suction as outlined 
with the use of a skin graft. In this instance, the 
graft was secured to the underlying raw surface 
by multiple tacking sutures, as well as the cus- 
tomary peripheral suturing of the edges of the 
graft to the defect, and the result was a complete 
take of the graft with primary union of the re- 
mainder of the wound. Parenthetically, in a 
number of instances free skin grafting of small 
operative defects has been managed by complete 
exposure with a complete take in most instances 
and a notable absence of infection. 

The use of antibiotics in a so-called prophy- 
lactic sense has been variable. In the instance of 
femoral-inguinal dissection we routinely employ 
antibiotics for 5 or more postoperative days. The 
bacteria peculiar to this anatomic area constitute 
one of the factors responsible for notoriously poor 
healing, and their suppression through anti- 
biotics seems to be of distinct value. Antibiotics 
are unnecessary in radical neck dissections unless 
done in continuity with intra-oral resective pro- 
cedures. In the instance of radical mastectomy 
we have had little enthusiasm for the routine 
prophylactic use of antibiotics. We are reasonably 
sure now that the decreased incidence of wound 
necrosis and cellulitis with routine employment 
of exposure and suction is so striking that there 
is no need for such antibacterial prophylaxis. 
Justification for this statement will be apparent 
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in the data to be offered concerning the decrease 
in postmastectomy lymphedema of the arm. 

An important question involved in such a 
uastic abandonment of traditional methods in 
the care of wounds is the effect on the psyche of 
the surgical patient. Fortunately, at least in our 
joint experience, the effect of immediate and 
constant exposure of the wound, not only to the 
atmosphere but to the patient’s scrutiny, has been 
as healthful psychologically as it has been bene- 
ficial in wound healing. It has been surprising 
with what composure patients have accepted 
exposure of operative wounds of considerable 
extent. That the initial view of the operative 
area usually occurs while the patient is still under 
some sedation may account in part for this ready 
acceptance, but in addition the distinct majority 
of patients soon show an obvious interest in the 
healing process from day to day. This attitude is 
in gratifying contrast to the frequency with which 
a sensitive and frightened patient has been 
shocked, in previous years, at seeing the operative 
wound at the time of first dressing several days 
following operation. Exposure produces a sub- 
jective reaction far superior to that in which the 
wound is encased in heavy, occlusive dressings. 
Our experience with patients who have had pre- 
vious surgical experiences accompanied by tra- 
ditional, bulky dressings, the minor ordeal of 
their removal, and, frequently, repeated redress- 
ings has indicated a unanimous and almost en- 
thusiastic verdict in favor of the exposure tech- 
nique. 

Of more importance to the patient is the 
absence of compression effect interfering with 
adequate respiratory excursions, as in the in- 
stance of radical mastectomy. Even the absence 
of dressings on routine abdominal wounds en- 
courages greater mobility. 


RESULTS 


For a period of some 214 years, the authors are 
able to report their experience with 67 radical 
mastectomies, 34 radical neck dissections, and 14 
femoral-inguinal dissections treated by exposure 
and suction.! All of these have been private pa- 
tients, most of whom have been operated upon 
either at St. Vincent’s Hospital or the Hospital 
of the Good Samaritan, Los Angeles. Each group 
represents a consecutive series of patients, with- 
out any selection. 


‘Certain patients included in the data reported herein are 
those of Jack Matthews Farris. 
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Fic. 2. Healing of femoral-inguinal wound almost com- 
plete in 18 days, but illustrating 2 errors: lateral stab 
wound too high in location, and failure to provide drain- 
age medially. A large collection of fluid has accumulated 
medially. Present circumference of upper thighs is identi- 
cal. 


Healing has been divided arbitrarily into 3 
phases: (1) primary union; (2) healing with only 
minimal necrosis, with satisfactory healing within 
3 weeks or less; (3) healing complicated by major 
areas of necrosis, or healing requiring more than 
3 weeks for completion. 

Healing ofradical mastectomy wounds in terms 
of this arbitrary scale is shown in Table I, with 
55 patients, or 82 per cent of the total, exhibiting 
primary union, while only 2 of this group (3 per 
cent) developed major necrosis or healing pro- 
longed beyond 3 weeks. In the experience of the 
authors this high percentage of healing by pri- 
mary union is so far superior to previous results 
with occlusive dressings that comparison is an 
unnecessary exercise. 

A further and not unexpected benefit has been 
a gratifying decrease in postmastectomy lymph- 
edema of the arm. In previous publications (3, 
4), one of us (I.M.) reported some degree of 
swelling of the arm in 7 of every 10 patients. 
This ratio is exactly reversed with exposure and 
suction drainage; measurements of circumference 
of both arms in 34 patients, -9 or more months 
after operation, show an absence of edema in a 
proportion of 7 to 10 (Table V). While this 
sample is inadequate for more than a preliminary 
report, the improvement is statistically significant 
and is almost certainly a reflection of accelera- 











TABLE IV.—PATIENTS REQUIRING ASPIRATION OF 
SERUM AFTER DISCONTINUANCE OF SUCTION 


No. requir- 

ing aspira- _ Per cent 
Operation Total cases tion of total 
Mastectomy.......... 67 11 16 
Neck dissection........ 34 7 21 
Femoral-inguinal 

GIMBOCUORS 6 06.5 ves 14 7 50 

RUM oo Ssnio a sloxe 115 25 22 


tion in healing. If so, it represents further con- 
firmation of our belief that swelling of the arm is 
due to lymphedema secondary to cellulitis and 
lymphangitis with secondary sclerosis and ob- 
literation of lymphatic radicles. Fifteen of these 
34 patients had identical circumference, and in 
10 the disparity was 0.75 centimeter or less, or no 
greater than the mean disparity in a control 
group of “normal”? women. 

Similar criteria of wound healing are shown 
for 34 radical neck dissections in Table II; 32 pa- 
tients had healing by primary intention, and 
only 2 showed minimal delay in healing. Factors 
contributing to morbidity in mastectomy wounds 
(skin tension and precarious vascular supply) are 
usually negligible after neck dissection. Beyond 
the almost uniform primary healing of wounds 
following neck dissection, however, we have been 
impressed with the lesser degree of edema, earlier 
return of mobility in the skin flaps, and a more 
prompt return to normal function after suction 
drainage and exposure. 

A crucial test of any method of management 
of wounds is provided by a wide en bloc dissec- 
tion of the femoral and inguinal nodes. In addi- 
tion to the bacterial flora peculiar to this area, 
the production of extensive skin flaps in an oper- 
ation adequate for metastatic cancer results in 
such impairment of vascularization that some de- 
gree of marginal necrosis is inevitable in many 
patients subjected to this procedure. Necrosis of 
skin, cellulitis, extensive sloughing of ynderlying 
tissues, and wide separation of the wound has 
been the rule rather than the exception. So 
severe are these complications that healing de- 
layed for 3 or more months is not uncommon, 
and secondary methods of closure are often re- 
quired. Primary healing after femoral-inguinal 
dissection of adequate extent has been a rarity. 

With management of these wounds by expo- 
sure and suction, the improvement in healing has 
been of such magnitude as to deserve the desig- 
nation “‘dramatic.”’ Although we are able to 
report at present on only 14 patients, 8 had 
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primary wound healing (Table III), and in 6 
healing was accompanied by only minimal necro- 
sis. In none of the 14 did the customary wide 
necrosis of skin edges and long delayed healing 
develop. This reversal of a previously unfavora- 
ble situation in wound healing is a most potent 
argument for abandonment of dressings, and 
particularly of pressure dressings, in operative 
wounds of any extent. The maintenance of suc- 
tion, with constant apposition of the thin skin 
flaps to the underlying tissue bed, seems to be 
equally responsible in providing early revascu- 
larization of the skin flaps which have necessarily 
been devascularized by the procedure. The prin- 
ciples of occlusive pressure dressings and immo- 
bilization have been carried to such extremes as 
the application of hip spicas in efforts to improve 
healing of femoral-inguinal dissective wounds, 
but with no significant improvement in the post- 
operative morbidity so characteristic of this area. 

Suction drainage is required for longer periods 
of time following femoral-inguinal dissection than 
for other procedures; the average duration of 
suction drainage in this operation was 8.5 days, 
as compared to 5.5 days for neck dissections and 
6 days for radical mastectomies. The importance 
of recognizing individual variations is empha- 
sized by the observation that some patients after 
neck dissection and radical mastectomy will re- 
quire periods of continuous suction drainage as 
long as the average for femoral-inguinal dissec- 
tion. One patient required maintenance of suc- 
tion for 12 days after neck dissection, while the 
longest period following radical mastectomy was 
8 days. The average total amount of drainage re- 
covered was greatest for inguinal dissection and 
radical mastectomy, or 475 cubic centimeters 
and 462 cubic centimeters respectively, while 
the average total amount of drainage for neck 
dissection was only 290 cubic centimeters; the 
range in total volume of drainage for the 3 pro- 
cedures was 100 to 1,025 cubic centimeters, 80 to 
1,870 cubic centimeters, and 90 to 915 cubic 
centimeters, respectively. 


RECURRENT ACCUMULATION OF SERUM AFTER DIS- 
CONTINUATION OF NEGATIVE SUCTION 


The frequency with which fluid reaccumulated 
after termination of suction drainage is shown in 
Table IV. Approximately 1 in every 5 patients 
required further aspiration of fluid following 
radical mastectomy and neck dissection, while 
one-half of the patients continued to accumulate 
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serum after inguinal dissection. These figures are 
sufficient indication that, although the technique 
of suction drainage as we have practiced it has 
contributed greatly to better wound healing, it 
still falls short in achieving complete and prompt 
fixation of skin flaps. In almost every instance 
the reaccumulation of serum was in localized 
pockets, and usually in a single area. This prob- 
lem was least troublesome following neck dissec- 
tion, where the maximum number of aspirations 
was only 3, and the maximum total serum accu- 
mulation was only 200 cubic centimeters. In few 
of the patients with reaccumulation of fluid after 
radical mastectomy did a persistent exudate de- 
velop; only 1 of 4 such patients required more 
than 2 aspirations, while the total amount of 
fluid recovered varied from 8 to 1,175 cubic 
centimeters. Morbidity was greatest after dis- 
charge from the hospital in the patients sub- 
jected to femoral-inguinal dissection. The number 
of subsequent aspirations of fluid varied from 2 
to 6; the total amount of fluid aspirated from 35 
to 2,650 cubic centimeters. Three of these pa- 
tients required readmission to the hospital, 1 
because of a late postoperative cellulitis, 1 for 
evacuation of a hematoma, and 1 for further 
drainage of profuse exudate. It is notable that, 
in spite of these complications, the primary in- 
cision continued to heal satisfactorily, and none 
of these patients developed any approach to the 
failures in healing so commonly observed after 
this operation. 


INFECTION 


A majority of the wounds in which minor, 
marginal necrosis developed failed to exhibit any 
overt clinical signs of infection. In the presence 
of such minor degrees of failure in healing, with 
continued absence of any surgical dressings the 
thin, tenacious, dry crust which develops over 
such areas acts as adequate protection. When 
desirable for esthetic reasons, or for protection 
against overlying clothing, patients are advised 
to place a thin layer of gauze or any laundry- 
clean material against the unhealed portion of 
the wound. 

Clinically recognizable infection, usually in the 
form of localized areas of cellulitis adjacent to the 
incision, developed in 2 of the radical neck dissec- 
tions, in 5 of the cases following radical mastec- 
tomy, and in 3 patients after inguinal dissection. 
In only 1 instance did the infection amount to 
more than a minor problem, in a patient who re- 
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TABLE V.—POSTMASTECTOMY LYMPHEDEMA OF 


ARM 
—Management of wound 
Occlusive Exposure 
dressings in and suc- 
143 pa- tion in 34 
Disparity in arm tients, per patients, 
circumference, cm. cent per cent 
RFE NM aco os ccc hese cis 28 74 
GaP OPM cds ncceecs fone ere 48 14 
CO ee 24 12 


*Mean disparity of arms in 100 “normal” controls. 


quired readmission to the hospital for a mod- 
erately extensive cellulitis following femoral- 
inguinal dissection. Two of the 5 patients in 
whom infection developed following radical mas- 
tectomy were those 2 patients in whom major ne- 
crosis of wound edges developed, with the usual 
concomitant infection and exudate accompany- 
ing such failure of healing. 

For the entire group of 115 patients there were 
only 10 in whom distinct infection developed, or 
an incidence of 8 per cent. 


SUMMARY 


Our experience in the mana.,ement of major 
operative wounds by exposure combined with 
suction drainage in 115 patients has been de- 
scribed. Primary union of the wound was achieved 
in 82 per cent of patients after radical mastec- 
tomy, in 94 per cent following radical neck dis- 
section, and in 8 of 14 patients (57 per cent) after 
femoral-inguinal dissection. 

In 34 women, the incidence and degree of 
postmastectomy lymphedema of the arm have 
been sharply reduced. In 7 of every 10 patients 
there is no abnormal disparity in circumference 
of the arms, and the mean disparity for all 34 
was only 0.9 centimeter. 

Complete exposure of the wound contributes 
to prompt sealing of its edges and produces in the 
operative .area highly effective environmental 
barriers against the growth of bacteria. 

Properly planned and effectively functioning 
suction drainage in major dissective wounds 
achieves early fixation and revascularization of 
skin flaps with far greater effectiveness than is 
accomplished by pressure dressings. The net re- 
sult of occlusive pressure dressings is to produce 
an environment as favorable to bacterial growth 
and infection as it is detrimental to the healing 
process. Effective drainage of wounds in general 
can be achieved only by the use of suction through 
hard-rubber tubes of adequate caliber. 
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THEODOR BILLROTH 


GEORGE HALPERIN, M.D., Chicago, Illinois 


THEODOR BILLROTH was born in Bergen on the 
island of Rigen April 26, 1829. He was 5 years 
old when his father, a pastor, died. The family 
moved to Greifswald where Theodor attended 
gymnasium. He was far from being a good stu- 
dent and required a private tutor at home. He 
was particularly poor in languages and in math- 
ematics. He studied piano, was very musical, 
and at the age of 18 wanted to become a pro- 
fessional pianist. 

His wise mother, however, persuaded him to 
turn to a more practical profession. Possibly be- 
cause of Professor Baum, the surgeon, and Pro- 
fessor Rudolph Wagner, who taught physiology 
in the University of Greifswald, and who were 
friends of the family, Theodor took up medicine. 

Here for the first time he displayed his enthu- 
siasm and love for scientific study. Nor was his 
music neglected. Later he went to the Univer- 
sity of Berlin, attracted there by such personali- 
ties as Langenbeck, Schénlein, Romberg, and 
Traube. Traube interested him in researches 
into problems of pathology. In fact the thesis for 
his graduation “De natura et causa pulmonum 
affectionis, quae nervo utroque vago dissecto 
exoritur,” was inspired by Traube. 

He graduated at the age of 23 in 1852. Then 
followed a visit to the Vienna School. He re- 
turned to Berlin and settled down to general prac- 
tice. Two months passed without a patient. It 
was a stroke of luck that he met a friend and a 
kinsman, Dr. C. Fock, who informed him that 
there was a vacant assistantship in the Surgical 
Clinic of the famous Bernard Langenbeck (the 





founder of Archiv fiir klinische Chirurgie). Here 
Billroth found a rich opportunity to develop his 
knowledge of practical surgery. He turned his 
energy to the histologic studies of the rich ma- 
terial, especially of tumors, and became in fact 
a great pathologist-anatomist. 

After his publication of Beitrége zur Patho- 
logische Histologic (3), hé was offered a chair of 
Pathology-Anatomy in his alma mater, Greifs- 
wald, but he declined. By this time he was al- 
ready too enamored of surgery to be sidetracked. 
In 1860 at the age of 31 he accepted the chair of 
surgery in the University of Ziirich. While there 
he gave much attention to wound infections and 
wound fever. He introduced, after the manner 
of internists, systematic temperature taking in 
wound fever. Somewhat later he published Die 
allgemeine chirurgische Pathologie und Therapie in 50 
Vorlesungen (1, 2). Here he stressed the necessity 
for a sound anatomic and physiologic founda- 
tion and a general knowledge of medical science. 
The book was translated into many languages 
and made its author known in every civilized 
land. He owed his later call to Vienna principal- 
ly to this work. ~ 

Billroth was first to introduce the statistical 
method of study of clinical material. He depre- 
cated the anatomic trend in surgery and attempt- 
ed to bring it in closer touch with internal medi- 
cine. In his publication Klinische Chirurgie (4) he 
presented a statistical study of his material. 
*“‘Klarheit und Wahrheit” was his motto. The 
statistics became a valuable method because 
they were rigidly honest; failures were recounted 
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just as fearlessly as successes. “You were the 
first to tell the truth”? wrote Pirogov to Billroth. 
Billroth was happy in Ziirich and rejected sev- 
eral chairs offered him in German universities. 
The offer from the University of Vienna, how- 
ever, was too tempting to refuse. In 1867 at the 
age of 38 Billroth became the head of the De- 
partment of Surgery at the University of Vienna. 


LIFE IN VIENNA—FAMILY LIFE 

Billroth’s life here was extraordinarily rich 
and productive. Forenoons were spent in the 
clinic advancing the frontiers of surgical science; 
afternoons were devoted to patients, work in the 
pathology laboratory; in the evening at opera, 
concert, or theater; at night, writing. He had an 
unquenchable thirst for work, required little 
sleep, and had extraordinary ability for passing 
from one occupation to another. His main in- 
terest outside of surgery was music. Among his 
intimate friends were the great composer Brahms 
and the music critic Eduard Hanslick. At mu- 
sicales given in Billroth’s home gathered the 
most prominent musicians, music critics, and 
literati. He had always kept up his piano playing 
and composing. It is interesting to note that 
when he accepted the post in Vienna he defi- 
nitely gave up musical composition, realizing 
that his true vocation was surgery. 


CONTRIBUTIONS TO SURGERY 


I have already mentioned that Billroth was 
the first to introduce systematic temperature tak- 
ing and recording in wound infection, and that 
he was the first to introduce statistical method of 
study. There is no field of surgery which Billroth 
did not invade and explore. All of the newer op- 
erations were first developed in animal experi- 
ments, either by himself or his pupils. Czerny, 
for example, resected the larynx in dogs, while 
Billroth himself did the first successful resection 
of the larynx in a human being for carcinoma. 
Billroth resected portions of the esophagus in 
dogs and reunited them by a loose end-to-end 
suture. Later the same operation was performed 
in human beings. While in Ziirich he saw Spen- 
cer Wells perform an ovariotomy. He soon mas- 
tered this field. 

The first successful stomach resection was per- 
formed by Billroth in 1881 (6). He resected the 
pyloric portion for carcinoma and joined the 
stomach stump to the duodenal stump end-to- 
end. This became known as the Billroth I meth- 





od. It was thus established that gastric sutures 
will not be digested by gastric secretion. Not sat- 
isfied with this method Billroth developed a dif- 
ferent method of reconstructing the continuity 
of the gastrointestinal tract after resection. In 
this operation the stump of the stomach was 
closed by suture and an anastomosis formed be- 
tween the jejunum and the stomach side-to-side. 
This so-called Billroth II method shortly became 
the most universally accepted method. 

Billroth and his school invaded the abdomen 
and reached the stomach. They placed the entire 
subject of gastrointestinal surgery on a firm and 
lasting basis. Billroth did the first successful 
stomach resection; A. W6lfler the first anterior 
gastroenterostomy; V. Hacker the first posterior 
gastroenterostomy; v. Mikulicz introduced the 
esophagoscope and the two step procedure for 
colon resection; and Czerny the two row method 
of gastrointestinal suture. These are among the 
more important contributions. We have said 
nothing so far about the development of the 
technique of thyroidectomy, of plastic proce- 
dures upon the extremities and the face, of con- 
tributions to our knowledge of tumors of the jaw, 
of tuberculosis of bones and joints, the treatment 
of aneurysms, and many more. 

It is interesting to note that Billroth, who gave 
so much thought and study to wounds and in- 
fections, did not accept Lister’s antiseptic method 
with much enthusiasm. He did not oppose it, but 
he did not consider it the final solution of the 
problem. He sought and found a better method 
in asepsis as differentiated from antisepsis. 


BILLROTH AND HIS SCHOOL 


Billroth’s position in surgery is likewise unique 
in that he created a great school of surgery. 
Before he had been too many years in Vienna he 
had developed a nest of young celebrities. Bill- 
roth gave preference to men recommended from 
the departments of anatomy or physiology and 
to men who had shown inclination for research. 
He gave them problems to work on; he criti- 
cized, encouraged, helped; he brought out their 
contributions in the press. He attracted young 
men and acted as a spur to their efforts. He used 
his influence to place them, and having placed 
them remained a lifelong friend and adviser to 
them. His pupils in turn became heads of surgi- 
cal departments in various countries and created 
a following of their own. What a list to conjure 
with: V. Czerny, C. Gussenbauer, V. Hacker, 
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A. Wélfler, J. Mikuliz, A. Eiselsberg, F. Zalzer, 
A. Winiwarter, A. Fraenkel, Narath, Gersuny, 
and numerous others. 

Next to surgery music was his favorite avoca- 
tion to the end of his life. As a young professor in 
Ziirich he had organized a quartet in which he 
played the second violin. He wrote music re- 
views for the Ziiricher Zeitung. He was an accom- 
plished violinist and pianist. 

Forced to retire from practice because of coro- 
nary insufficiency following an attack of pneu- 
monia, he decided to write a book on the phys- 
iology of music perception. Upon his death, his 
son-in-law, Dr. Otto Gottlieb, delivered the un- 
finished manuscript to Billroth’s dearest friend, 
Eduard Hanslick, the well known music critic of 
Vienna. Because the last chapter of the manu- 
script bears the title “‘Wer ist Musicalisch?” the 
book, as published by Hanslick, bears this title. 
This interesting volume deals with the physiology 
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of music perception and, in a sense, is an attempt 
to apply or to continue Helmholtz’s studies on 
hearing. 

Billroth died at Abazzia, February 6, 1894, at 
the age of 65. 
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Reviews of New Books 


THE SECOND EDITION of Johnson and Kirby’s Surgery 
of the Chest‘ brings this excellent book up-to-date. As 
was said of the first edition, this is, in the opinion of 
this reviewer, the finest book yet published on the 
subject. The principles and the operative details are 
excellently given, and the illustrations could not be 
better. 

No matter how much one admires a book for its 
general excellence, most reviewers find some details 
with which to disagree. I must confess to such a fail- 
ing. In describing the technique for thoracentesis, 
specific instructions are given and illustrated to prevent 
air from entering the chest while one is aspirating 
fluid. I believe that air should be allowed to enter 
the chest freely, so that symptoms due to sudden 
change in intrapleural pressure do not develop, so 
that the fluid may be more easily withdrawn, and 
especially so that air in the chest can give outline in 
the x-ray film to the underlying lung. Although the 
principles of cardiopulmonary bypass are very well 
described, simple illustrations of the 3 forms would be 
of great value. Finally, in speaking of the prevention of 
atelectasis no mention is made of the use of intra- 
venous sodium iodide to liquefy the secretions and 
make them so thin that they cannot obstruct a 
bronchus. This procedure, first advocated by Klassen, 
has proved of great value. 

The authors have written a beautifully clear and 
accurate description of thoracic operations, and have 
given the important features of preoperative and 
postoperative care. No surgeon who does chest opera- 
tions should be without this book. 

—Richard H. Meade. 


THE VOLUME entitled Ectopic Pelvic Kidney in Women? 
is a rather small but comprehensive treatise on the 
displaced kidney located in the female pelvis. The 
subject matter is divided under the headings of the 
several types of kidneys usually observed and the loca- 
tion and the condition in which they are found. The 
unilateral, bilateral, and solitary pelvic kidney, the 
associated clinical problems, specific diagnostic diffi- 
culties, and therapeutic management constitute a 
logical approach and make chapter headings under 
which the context is divided. 

Ectopic kidney has not received the recognition in 
the literature which the importance of the disorder 
deserves and of which, as a complication of normal 
pregnancy, the consequences may be tragic. The 
author rightfully emphasizes the common occurrence 
of other malformations in the body when ectopic kid- 
ney is present. These should not only be expected but 
a diligent search should be made for them. They may 
be genital as well as extragenital and may require, at 
times, the exercise of astute judgment in their manage- 
ment. 


1A HANDBOOK OF OPERATIVE SURGERY; SURGERY OF THE 
Cuest. By Julian Johnson, M.D., D.Sc.(Med.), and Charles K. 
Kirby, M.D. Illustrated by Edna Hill. 2nd ed. 398 pages, illus- 
trated. $9.75. Chicago: The Year Book Publishers, Inc., 1958. 

2EL RINON PELVIANO EN LA MUJER. By Manuel Usandizaga. 
142 pages, illustrated. Barcelona: Vergara Editorial, S. A. 
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The book contains a rather complete bibliography 
which is appended to each chapter, from which it 
is apparent that the author has surveyed the entire 
field, representing the English, Spanish, German, and 
French literature. Anyone interested in the subject of 
displaced kidney will find a valuable contribution 
in this important monograph. 

— Stephen A. Kieman. 


OF VALUE to both the obstetrician and the internist 
is the book entitled Heart Disease and Pregnancy; Phys- 
tology and Management® which is based upon 6 years 
of a consultant medical service at Boston Lying-In 
Hospital, beginning July 1950. Considerable new 
knowledge has been added to cardiology since 1941 
when Hamilton (who was Burwell’s teacher) and 
Thompson wrote the classic The Heart in Pregnancy 
and the Childbearing Age. It is fortunate that Burwell 
could bridge the gap of these years and review cur- 
rent concepts. 

The theme of this volume is that an understanding 
of normal physiology enables management of cardiac 
disease during pregnancy to be rational rather than 
empiric. The book is well designed and easy to read. 
An outline at the beginning and a summary at the 
end of each chapter is useful for rapid reference. 

Three of the most useful chapters are those on diag- 
nosis, prognosis, and management of the pregnant 
patient with cardiac disease. The attitude of the 
authors toward cardiac patients who contemplate 
marriage or pregnancy is an optimistic one, based 
on adequate statistics. 

Each type of cardiac disease is then discussed in 
detail with suitable diagrams and emphasis on the 
hemodynamics of the problem. Case studies drawn 
from the authors’ personal experience and from the 
literature are used to illustrate the management and 
outcome of various cardiac lesions in pregnancy. 

The chapter on congenital heart disease is very 
complete and timely in light of current emphasis on 
cardiac surgery. Criteria for mitral valvotomy during 
pregnancy are enumerated. It is emphasized that such 
surgery is rarely necessary for the survival of a preg- 
nancy and that this is the only valid reason for val- 
votomy during pregnancy. None of these procedures 
have been done at Boston Lying-In Hospital during 
pregnancy. 

Obstetricians will find considerable help and very 
little to criticize in this text. One statement would 
be questioned by some, that catheterization of the 
bladder, as a general rule, should not be carried out 
in any women either during pregnancy or at the time 
of delivery. This subject is discussed in connection 
with minimizing hazards in pregnant patients with 
hypertension, with the thought of avoiding introduc- 
tion of organisms in the urinary tract. 

—Charlotte Herman Kerr. 


HEART DisEASE AND PREGNANCY; PHysIOoLOGY AND MANAGE 
MENT. By C. Sidney Burwell, M.D., and James Metcalfe, M.D. 
338 pages, illustrated. $10.00. Boston and Toronto: Little, 
Brown & Co., 1958. 
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THE TEXT Tracheotomy* represents an excellent con- 
tribution to the constantly expanding list of practical 
monographs of value to both the medical student and 
the busy surgeon. The author presents a historical 
and clinical review of an old subject in a very com- 
prehensive manner. Although laryngeal obstruction 
always has been recognized as the chief indication for 
tracheotomy, the author properly emphasizes the 
newly recognized usefulness of tracheotomy in those 
instances in which normal respiratory efficiency is 
impaired because of an excessive secretion in the 
bronchial tree, as may occur in bulbar poliomyelitis 
and in head, neck, and chest injuries. In keeping with 
its more frequent use, the author has tried to revive 
some of the controversial technical aspects of trache- 
otomy, and in this regard he has included personal 
data from the experimental laboratory that are of 
interest. 

Following the historical introduction, the author 
presents a detailed clinical analysis of tracheotomy as 
performed on 300 consecutive adult patients treated 
in a permanent Army hospital. The indications were 
carefully spelled out with adequate differentiation 
being made between mechanical ventilatory obstruc- 
tion and secretional obstruction. It was estimated 
that over 25 per cent of these patients owed their 
lives to the procedure. This section of the text has 
great practical value in that there is special emphasis 
on avoidable technical errors in the operation, as 
well as in the aftercare. The last section is given to a 
discussion of experimental work in an effort to answer 
some of the questions raised earlier in the text. An 
effort was made to evaluate the fenestration technique 
as compared with the simple vertical or cruciate in- 
cisions in the trachea. In addition, an effort was made 
to determine the relative advantages and disadvan- 
tages of cricothyreotomy as compared with the classi- 
cal “low tracheotomy.” The experimental work cited, 
again points out that regenerating cartilage does not 
enter into the healing process. From the practical 
standpoint the author concludes that a transverse 
skin incision with division of the thyroid isthmus, 
though requiring more time and often some pains- 
taking effort, in the long run is best for the majority 
of patients. 

This timely monograph should be well received by 
the medical profession. It constitutes an accurate 
summary of the subject and can be recommended to 
all who may at some time or other find themselves 
faced with the problem of an immediate tracheotomy. 
It should be of value to all surgeons. 

— Walter W. Carroll. 


THE SECOND sERIES Of Modern Trends in Gastro-Enter- 
ology® again presents the latest in the field of gastro- 
enterology by numerous authorities, and it represents 
the combined efforts of internists, surgeons, radiolo- 
gists, and physiologists. 

Because this volume tends to complement the first 

‘TRacHEOTOMY; A CLINICAL AND EXPERIMENTAL Stupy. By 
Thomas G. Nelson, Major, M.C., U.S.A.R. 111 pages, 47 illus- 
trations, $3.75. Baltimore: The Williams & Wilkins Co., 1958. 

5MopERN TRENDS IN GASTRO-ENTEROLOGY. (Second Series). 
Edited by F. Avery Jones, M.D., F.R.C.P. 439 pages, illustrated. 
$16.00. New York: Paul B. Hoeber, Inc., Medical Book De- 
partment of Harper & Bros., 1958. 
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series, numerous facets of the practice of gastro- 
enterology that are well covered in the first series are 
not included. Several chapters, however, present new 
concepts and ideas and these constitute some of the 
most valuable portions of the book. Sections deal 
with the effects of steroids on the alimentary tract, 
the relation of the collagen diseases and their influence 
in gastrointestinal pathology, the cytologic diagnosis 
of neoplasms involving the gastrointestinal tract. 
There is also an excellent chapter on the chemical, 
physiologic, and clinical aspects of carcinoid tumors 
and a section devoted to the use of new radiologic 
techniques in biliary tract disorders. A chapter which 
will be of value to all interested in gastroenterology 
includes the newer advances in the study of pancreatic 
physiology and dysfunction. 

Both the student and the practicing physician alike 
will be benefited by the impartial presentation of 
material, for both the medical and surgical phases 
of diseases involving the gastrointestinal tract are 
covered in some detail. This reflects somewhat the 
lack of intense specialization in gastroenterology in 
the British Empire. 

Numerous excellent illustrations, tables, and graphs 
are included, and there is a suitable bibliography. 
This volume will serve as a valuable reference to 
those who are interested in the field of gastroenter- 
ology and is of increased value when it is combined 
with the information contained in the first series. 

— W. Harrison Mehn. 


IF YOU ARE THE UNUSUAL READER who is a student, 
or better still, a master of -geometry, physics, and 
basic trigonometry, with an aptitude for spatial rela- 
tionships, the book Biophysical Principles of Electro- 
cardiography® is indeed a worthwhile study and ad- 
venture in the complex field of electrocardiography. 
For most readers, the quick passing reference to the 
Einthoven triangle seems as an old friend from 
sophomore physiology. 

For all who would fathom the underlying prin- 
ciples of the electrocardiogram, Bayley has presented 
each topic in a skillful combination of the mathe- 
matical theory, the vector diagram, and the electro- 
cardiographic patterns covering, for example, infarc- 
tion, hypertrophy, currents of injury, and the T wave 
of regression. In this first volume, the arrhythmias 
are omitted since the text is primarily devoted to 
analysis of the wave form. A second volume on clinical 
applications is promised for the future. 

—Carl G. Leigh. 


IN A SECOND VOLUME in the series Collection de chirurgie 
orthopédique, traumatismes anciens; généralités; membre 
supérieur,’ Professor R. Merle d’Aubigné, R. Tubiana, 
and several other collaborators describe the modern 
treatment of ‘“‘chronic” traumatic lesions in the upper 
extremities. “Chronic” lesions are defined in the pref- 
ace as lesions in which primary treatment failed. 


SBIOPHYSICAL PRINCIPLES OF ELECTROCARDIOGRAPHY. By 
Robert H. Bayley, M.D. Vol. I, 237 pages, illustrated. $8.00. 
New York: Paul B. Hoeber, Inc., 1958. 

7COLLECTION DE CHIRURGIE ORTHOPEDIQUE. TRAUMATISMES 
ANCIENS; GENERALIT£S; MEMBRE SUPERIEUR. By R. Merle D’- 
Aubigné and R. Tubiana, with the collaboration of 8 others. 
441 pages, 215 illustrations. Paris: Masson et Cie, 1958. 








The first part of this book is concerned with 
generalities, especially with regard to nonunion, mal- 
union, posttraumatic osteoporosis, and osteitis. There 
are 2 chapters on joint stiffness and muscular and 
tendinous lesions. 

The second part is mostly technical and covers the 
problems for each segment of the upper extremity 
separately. After a discussion of the commonly used 
techniques, the authors describe their own methods 
with their own results and with their personal recom- 
mendations. Bankart’s procedure is preferred for re- 
current dislocation of the shoulder and Merle d’- 
Aubigné’s own instruments are described. 

In a large number of cases of nonunion of the fore- 
arm, bone grafts fixed with 4 screws have given 
satisfactory results. While for nonunion of the scaph- 
oid, drilling and grafting or a fusion of the wrist are 
recommended; fusion of the wrist remains the most 
reliable surgical treatment for aseptic necrosis of the 
os lunatum. 

The volume is profusely and very well illustrated, 
and the text is quite clear. It is a practical manual 
based on a large experience, and should be of interest 
to anyone concerned with bone and joint surgery. 


—F. C. Mulier. 


A SHORT BUT DELIGHTFUL BOOK, Human Infertility,® 
has been fathered (and mothered) by Lee Buxton 
and Anna Southam, based on their analysis of 
data obtained from a study of 1,568 couples com- 
plaining of infertility and a thorough knowledge of 
the literature on this subject. In addition, it is obvious 
that the authors have had close and sympathetic 
clinical contact with these patients. 

They stress the fact that the infertile couple must 
be considered as a unit, that the male must be in- 
vestigated as well as the female. The investigation 
should, therefore, include a history from and an exam- 
ination of the male and the female. The techniques 
of semen examination are well described. They con- 
sider that a male with a sperm count below 35,000,000 
per cubic centimeter to be “‘subfertile.” 

Techniques of endometrial biopsies are well de- 
scribed as are the techniques of taking and inter- 
preting basal body temperatures. They point out 
that this latter procedure may indicate that ovulation 
has occurred during a particular cycle but does not 
accurately pinpoint the exact time of ovulation. For 
this reason “‘if a woman with regular cycles has taken 
her temperature for six months and finds a fairly 
characteristic rise about 14 days before the next 
period, there is no point in continuing this proce- 
Gass 

Other diagnostic techniques for the determination 
of ovulation are considered. The authors believe 
endometrial biopsies should be done during the last 
week of the cycle but prior to the onset of menstrua- 
tion. Pregnanediol determinations, the vaginal smear, 
the “‘fern’’ test, and the ‘‘Farris” test are mentioned 
but not considered valuable for routine use. 


8HuMAN INFERTILITY. By C. Lee Buxton, M.D., Med. Sc.D., 
and Anna L. Southam, M.D. With a chapter on Endometrial 
Diagnosis by Earl T. Engle, Ph.D. 229 pages, illustrated. $7.50. 
New York: Paul B. Hoeber, Inc., Medical Book Department of 
Harper & Bros., 1958. 
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Endocrine abnormalities, evaluation of tubal func- 
tion, and investigation of the cervical factor are 
considered in some detail. The section on psychologic 
factors is most interesting. 

The results of the investigation and treatment and 
the questionable validity of association between treat- 
ment and subsequent pregnancies are candidly dis- 
cussed. For example, only 7 of 48 patients subjected 
to tubal plastic surgery became pregnant, or 14 of 
66 if those subjected only to lysis of adhesions are also 
included. The successful pregnancy rate in patients 
treated for ovarian dysfunction was not greater than 
in similar patients not treated. Nevertheless, a small 
proportion of successful pregnancies in infertility pa- 
tients can be properly accredited to treatment. This 
fact makes an adequate work-up and treatment 
worthwhile. 

This book is highly recommended to anyone in- 
terested in the “‘infertile couple.” —Ronald Greene. 


IN THE MONOGRAPH Congenital Pseudarthrosis of the 
Tibia,» M. Guilleminet and R. Ricard state that 
during recent years important improvements have 
been noted in the treatment of congenital pseudar- 
throsis of the tibia. Although in earlier reports few 
good results were recorded, of late much better results 
have been obtained. 

The authors treated 14 patients. The pseudar- 
throsis was the consequence of a congenital tibial 
curvature with convexity anteriorly (crus varus) in 
11 of the 14 cases. In 6 cases, the immediate cause 
was a surgical intervention. The different techniques 
available are described: bone grafting, Kiintscher 
nailing through the calcaneus, talus, and ankle joint, 
bypass grafts, and fixation of the fibula to the upper 
and lower fragments of the tibia. No surgical treat- 
ment seems indicated before there is a nonunion. 

Of 14 cases, 5 patients were cured (18, 8%, 6%, 
4.8, and 2 years’ follow-up). In none of the patients 
was amputation performed. 

Although the etiology and pathogenesis remain 
obscure some techniques seem to have improved the 
poor prognosis in these cases. No one surgical tech- 
nique has resulted in a permanent cure in every case. 
The treatment should be based on the local condi- 
tions and age of the patient. —F. C. Mulier. 


THE MONOGRAPH by R. L. Estrada on Anomalies of 
Intestinal Rotation and Fixation" is an excellent, detailed 
review of the subject with a very complete bibliog- 
raphy which includes the world’s literature from 1786 
to 1956. The clinical aspects of the errors in develop- 
ment, including a review of 29 new cases, are of 
special importance to the clinician and surgeon deal- 
ing with adult patients. The normal and abnormal 
phases of rotation, fixation, and mesentericoperitoneal 
hernia, from an embryologic viewpoint, are clearly pre- 
sented with excellent illustrations derived from experi- 


§PSEUDARTHROSE CONGENITALE DU TIBIA ET SON TRAITEMENT. 
By M. Guilleminet and R. Ricard. 98 pages, 78 illustrations. 
1.800 fr. Paris: Masson & Cie, 1958. 

10ANOMALIES OF INTESTINAL ROTATION AND Fixation (IN- 
CLUDING MESENTERICOPARIETAL HErniAs). By Roberto L. Es- 
trada, B.Sc., M.D., C.M., D.Surg.(McGill), F.R.C.S.(C), 
F.A.C.S. 161 pages, illustrated. $6.50. Springfield, Ill.: Charles 
C Thomas, 1958. 








lis- 
ed 


Iso 
nts 
an 
all 
a= 
his 
ent 


in- 


the 
nat 


ar: 
ew 
ilts 


ar: 
vial 


use 
ues 
her 
int, 


at- 








mental manipulations of the intestine of the cat. 
The demonstration of the “liver and entire colon 
ipsilateral type of reversed rotation” is an original 
contribution of merit. The discussion with simple and 
explicit diagrams on the subject of internal hernia 
is superb and worthy of careful study. 

No classification of all the entities related to intes- 
tinal rotation can satisfy all workers in this field but 
the one presented by Estrada should be generally 
acceptable. His discarding of the term “‘malrotation,” 
however, is not likely to be followed by pediatric 
surgeons who have used and understood its clinical 
meaning for a long time. Furthermore, the term 
“mixed rotation,” suggested by the author, does not 
seem to be more specific. 

The section on stage III abnormalities of fixation 
and position has much important clinical information, 
especially Case 27 which illustrates the importance 
of being aware of chronic volvulus associated with 
mobile cecum. This case is of a 49 year old man who 
had suffered for years before the entity was recognized 
and relieved by cecopexy. 

For the student, clinician, pediatrician, radiologist, 
and surgeon who is willing to study this little mono- 
graph carefully, there is available a deep under- 
standing of the subject and much of practical value. 

— William H. Snyder. 


THE PRESENT EDITION of Lehrbuch der Gynakologie ap- 
pears only 2 years after the previous one. It contains 
12 figures and 10 additional illustrations, and the 
chapter arrangements are identical. As may be ex- 
pected, few changes have been made because the 
previous edition was up-to-date, and the amount of 
actually new data in gynecology has not been great. 
However, there have been advances in endocrinology 
and these are included in the present edition. The 
author particularly emphasizes the neurohormone 
and functional menstrual disturbances of women. 
Martius’ books on obstetrics and gynecology are 
the most popular ones in Germany and without 
doubt this particular one will retain its proper place 
among them. —J. P. Greenhill. 


THE HANDBOOK on Surgery of Infancy and Childhood'* by 
Matthew White and Wallace M. Dennison, both from 
Glasgow, Scotland, is published exclusively in the 
United States by Williams & Wilkins Company of 
Baltimore. It is a rather unique book in that the entire 
field of pediatric surgery is compressed into 400 pages. 
Practically every surgical problem arising during 
childhood is mentioned. Some subjects are covered in 
one short paragraph but what is said is clear and to 
the point. The book obviously is not intended to be 
a reference work, in fact no references to medical 
literature are included, but rather a simple and quick 


NLEHRBUCH DER GYNAKOLOGIE. By Prof. Dr. Med. Heinrich 
Martius. 426 pages, 454 illustrations. $11.85. Stuttgart: Georg 
Thieme Verlag, 1958. 

"SURGERY IN INFANCY AND CuHILDHOoD. A HANDBOOK FOR 
MepIcaL StuDENTS AND GENERAL PRACTITIONERS. By Matthew 
White, M.A., M.B., Ch.B., F.R.F.P.S.(Glas.), F.R.C.S.(Edin.) 
and Wallace M. Dennison, M.D., F.R.F.P.S.(Glas.), F.R.C.S. 
(Edin.), F.I.C.S. 444 pages, 266 illustrations. $9.50. Edinburgh 
and London: E. & S. Livingstone Ltd.; Baltimore: Williams 
& Wilkins Co., 1958. 
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guide to those who want concise information about 
the basic facts of pediatric surgery and all its sub- 
specialties. The authors have stated their views clearly 
and spent no words discussing controversial opinions. 

Perhaps the greatest virtue of this book is that it 
will acquaint the reader with what is being done sur- 
gically for children today. Although the book has been 
written primarily for general practitioners and medi- 
cal students, those who are familiar with the problems 
of pediatric surgery will find a number of helpful 
hints and some very sound advice in its pages. 

The entire field of pediatric surgery from cephal- 
hematoma to flatfoot is covered in this neatly packed 
book which is recommended for medical students 
who wish their fare dished up in small compact 
servings and for general practitioners and those in 
other specialties who want to know what is being 
done for various surgical conditions arising during 
childhood. This book supports the observation that 
much can be said in a few words. — Willis F. Potts. 


THE FIRST FULL LENGTH TEXT in English on Coronary 
Heart Disease to appear in recent years is written by 
Milton A. Plotz. With the increasing appreciation of 
the prevalence of this ailment, as well as the volumi- 
nous literature that has resulted from the arduous 
research of the past decade, it is seemly that someone 
should summarize the present knowledge in such a 
volume. Although it is true that most of the material 
in this book may be found in the several standard 
texts of cardiology published in recent years, it bene- 
fits from a later publishing date and greater detail. 
Thus, in addition to the classical pathologic, clinical, 
and electrocardiographic descriptions, discussion 
concerning recent epidemiologic studies, lipid metab- 
olism, and other alleged etiologic factors is especially 
definitive. Full chapters are devoted to ballistocardiog- 
raphy, anticoagulant therapy, prognosis, surgical 
treatment, and medical-legal problems. 
Unfortunately, much of this material is still con- 
troversial. indeed, at the present time it would be 
difficult to name another disease with so many hotly 
debated issues. Thus, the skill of the author was sorely 
tried in attempting to steer a true course between 
unwarranted dogmatism on one side and a mire of 
poorly written and confusing reports on the other 
side. The areas of disagreement are so many and so 
widely separated that I doubt if few if any critics 
would agree with the manner in which the author 
has presented this material in every instance. Like- 
wise, however, I doubt if they would be able to agree 
with each other as to exactly where he has erred. 
Nevertheless, the physician taking care of cardiac 
patients cannot await the leisurely settlement of these 
problems, which from current indications may take 
a decade or more, since they influence his decisions 
in everyday diagnosis and management. He must 
develop his own working concept of the disease and 
this means integrating some and discarding other of 
the conclusions of the recent researchers. In accom- 


13CoRONARY HEART DisEAsE; ANGINA Pectoris; MYOCARDIAL 
INFARCTION. By Milton Plotz, M.D., F.A.C.P. Foreword by 
William Dock, M.D. 353 pages, 170 illustrations. $12.00. New 
York: Paul B. Hoeber Inc., Medical Book Department of 
Harper & Bros., 1957. 
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plishing this task, this volume will furnish him with a 
ready source from which he may obtain one man’s 
current and considered opinions. —Gerry A. Smyth. 


THE SECOND EDITION of The Diagnosis and Treatment of 
Endocrine Disorders in Childhood and Adolescence!4 by Law- 
son Wilkins maintains its main purpose as an excel- 
lent clinical reference. The many advances of the past 
6 years in diagnosis and treatment of endocrine dis- 
orders has necessitated considerable revision, yet the 
text does not become cumbersome. 

It retains the sound approach to diagnostic prob- 
lems, stressing the variations of normal and clearly 
pointing out the abnormal patterns. The very perti- 
nent notes following the photographs and charts pur- 
sue this same theme. 

Chapter 4 should be very instructive to the average 
reader, helping to make for some understanding in a 
rapidly growing and confusing field. 

The extensive bibliography at the end of each 
chapter gives the student of endocrinology ample 
material for further detailed technical study. 

—L. Martin Hardy. 


THE SECOND EDITION of Statland’s'® “‘teaching primer”’ 
on fluid and electrolytes contains, by the author’s 
prefacing statement, “‘extensive revisions.” These in- 
clude the rewriting of the section on the metabolism 
and excretion of potassium, amplification of the de- 
scription of electrocardiographic changes of electro- 
lyte imbalance, and a discussion of salicylism. Why 
these subjects are mentioned as the incentives to the 
labor of revision is not immediately evident since the 
3 years which elapsed between the emergence of the 
first and the second editions have not thrown much 
new light on the role of potassium. The identification 
and isolation of aldosterone might better have served 
as stimulus toward revision. And it is a pity that the 
work of revision did not include the restitution of the 
“qd” in I. S. Ravdin’s name (ref. 190, p. 213) and the 
eradication of such weaknesses in the syntax as ap- 
pears in the sentence: ‘‘Likewise, while on a low salt 
diet the onset of vomiting, diarrhea, hot weather, or 
other losses may bring on this condition.” 

Of greater importance than these particulars is the 
question—applicable to the first as well as to the 
second edition—as to whether a suitable primer of 
fluid and electrolytes can be compiled at this time and 
if so, whether it could be considered a good teaching 
device. The subject has received much attention in 
the past decade, probably not so much because of the 
dramatic character of the clinical syndromes involv- 
ing electrolyte and fluid disturbances, which was by 
no means unknown, as the popularizing of the flame 
photometer which has permitted the rapid and fre- 
quent determination of sodium concentration. How- 
ever, although unread papers have been published 
and the words “fluid” and ‘electrolyte’ are con- 
stantly on the tongues of clinicians and house officers, 

“THe DIAGNosis AND TREATMENT OF ENDOCRINE DisorDERS 
IN CHILDHOOD AND ADOLESCENCE. By Lawson Wilkins, M.D. 
2nd ed. 526 pages, illustrated. $17.50. Springfield, Ill.: Charles 
C Thomas, 1957. 

18FLUID AND ELECTROLYTES IN Practice. By Harry Statland, 


M.D. 2nd ed. 229 pages, illustrated. $6.00. Philadelphia and 
Montreal: J. B. Lippincott Co., 1957. 





the real nuts are by no means cracked! Starling’s 
hypothesis concerning the forces in action at the capil- 
lary barrier has been fundamental in our thought 
for close to 60 years, and we have cut and trimmed it 
to fit whatever pattern of fluid disturbances we have 
encountered; yet the physiology of cardiac decom- 
pensation is still uncertain, as is the mechanism of 
edema formation in cirrhosis and nephrosis. The 
situation is further bedeviled by the experimental 
difficulties in obtaining reliable data on the composi- 
tion of the intracellular compartment, the precarious- 
ness of assays of antidiuretic hormone, and of chemical 
measurement of steroid hormones. Even the seemingly 
well founded principles of renal physiology insofar as 
they have described the distal tubular reabsorption 
of sodium are in the process of revision. In truth, 
this is hardly the moment for a primer. Statland con- 
fesses that he has “erred on the side of oversimplifi- 
cation” but maintains that ‘“‘nothing has been sacri- 
ficed in accuracy or completeness by this.’ With this 
view the reader should hardly agree. The portion of 
the book which is entitled ‘General Principles” 
consists of a collection of traditional notions to which 
have been added certain references to recent work, 
apparently arbitrarily selected. The effect of this 
could hardly be clarifying either to the medical stu- 
dent or to the rusty practitioner, and it leads to a 
series of rather unexpected conclusions in the form 
of instructions as to what to do. These in turn seem 
to bear little relationship to the foregoing ‘‘prin- 
ciples” and are disturbingly dogmatic. It is possible 
that this manual could be comforting as a guide to the 
bewildered practitioner but it is doubtful that it will 
contribute substantially to his stature. 
—Edith B. Farnsworth. 


THE SENIOR AUTHOR of Radiologie clinique de I’ estomac 
opéré® is radiologist to Saint Anthony’s Hospital and 
the American Hospital in Paris; the junior author is 
radiologist to the hospitals of Lyon. Dr. Guillet and 
Dr. Couinaud, collaborators, are respectively profes- 
sor of surgery in the University of Lyon and assistant 
in surgery to the hospitals of Paris. 

This volume is a classic example of how well a book 
can be done. The general plan of using as many 
drawings of the type of operation, as well as roent- 
genograms, to show the result of operation could be 
emulated in other fields to the advantage of all. 

The introduction is devoted to the technique of 
roentgenologic examination. The volume then is 
divided into four parts. The first part deals with the 
roentgenologic diagnosis of gastropexy, diaphrag- 
matic hernia, gastrostomy, gastrotomy, gastroenteric 
anastomoses, total gastrectomy, neurectomy, vagot- 
omy, and the like. Part 2 concerns the roentgenologic 
diagnosis of gastritis, postoperative peptic ulcer, can- 
cer which recurs after operation, intestinal disturb- 
ances after operation, and the general consequences 
of subtotal gastrectomy done for ulcer. The third 
part is a consideration of conditions of the stomach 
and esophagus in which roentgenologic diagnosis can 
be of aid to the surgeon. The fourth and concluding 

IBRADIOLOGIE CLINIQUE DE L’ESTOMAC OPERE. By P. Porcher 


and P. Buffard. 660 pages, 507 illustrations. 7,200 fr. Paris: 
Masson et Cie, 1957. 
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part of the volume is devoted to the postoperative 
complications of gastric procedures, including those 
which can follow laparotomy of any type. 

The drawings are clear and the roentgenograms 
are excellent. There is an index of names of authors 
and another index of names of operations. One hardly 
needs to be able to read French to derive much 
benefit from this text. All who are concerned with 
problems relating to the stomach should see this book. 

— John S. Lundy. 


A MUCH WIDER FIELD is covered by the book The 
Physiology of Induced Hypothermia™ than its title would 
lead one to expect. It begins with a series of papers 
covering the general metabolic effects of hypothermia 
and continues with its effects on specific areas such 
as cardiovascular, endocrine, hematologic, renal, 
hepatic, and nervous systems. Special sections are 
devoted to myocardial irritability and the clinical 
applications of hypothermia to neurosurgery, shock, 
myocardial infarction and cardiac surgery. Finally, 
the advantages and disadvantages of the various tech- 
niques of inducing hypothermia are carefully laid 
out. It can be seen, therefore, that this book covers 
the whole field of hypothermia and it has particular 
value in that at the end of each section of articles 
there is a summing up of the previous papers, in which 
inconsistencies are discussed and assessed. ‘This is of 
special value to the general reader, who might other- 
wise be carried away by the enthusiasm for one 
theory or technique. Perhaps the most useful part of 
the book for the general reader is the series of articles 
on the effects of hypothermia on the specific systems. 
These have been exhaustively covered with wide re- 
views of the previous literature. The conclusions of 
some of the discussants can be called to question, 
particularly the enthusiasm for combined hypo- 
thermia and extracorporeal circulation, which would 
seem to incorporate the worst of both worlds. 
—Frank Gerbode. 


THE BOOK ENTITLED Surgery; a Guide to Surgical Diag- 
nosis and Treatment Including Tropical Surgery'® is a 
text designed primarily for the use and training of 
medical and hospital assistants. In reading it one is 
impressed with the author’s understanding and 
method of solving this important problem. Those 
who are obliged to work with unqualified or un- 
trained assistants can appreciate the necessity of ade- 
quate instruction for them. The author is most suc- 
cessful in presenting all the essential material required 
and in doing so, he never loses sight of the fact that 
he is training assistants and not doctors. 

_The first 12 chapters are devoted to general sur- 
gical problems. These are clearly set forth in proper 
order and in simple, easily understood language. 

"Tue Puystotocy or Inpucep HyporHermia. Proceedings of 
a Symposium 28-29 October 1955, convened by the Division 
of Medical Sciences, National Academy of Sciences-National 
Research Council with the sponsorship of the U. S. Army, Navy, 
and Air Force. Edited by Robert D. Dripps, M.D. Publication 
451. 447 pages, illustrated. $3.50. Washington, D. C.: National 
Academy of Sciences-National Research Council, 1956. 

SURGERY; A GuIDE TO SuRGICAL D1aGNosis AND TREATMENT 
IncLupInc Tropica SurcEryY. By W. G. Kerr, M.D., F.R.C.S. 


410 pages, no illustrations. $6.00. London: Oxford University 
Press, 1957, 
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Parts 2, 3, and 4 are devoted to individual sections 
of regional surgery. Here specific details of treatment 
are given only for those procedures which can be 
carried out safely by properly instructed assistants. 
For other conditions, conservative measures are given. 
This is a wise safeguard and prevents assistants, who 
are not trained doctors, from attempting procedures 
that they should not do; at the same time, it provides 
them with proper methods of assisting the injured or 
sick patient with treatment which is consistent with 
safety. 

Part 5 is a section on operative surgery and ward 
procedures. This is especially well done. There is 
first, a detailed discussion of admissions, examination, 
and preoperative preparation for both emergency and 
nonurgent cases. This is followed by consideration of 
anesthesia, operative procedures, the composition of 
the operative team, with the specific duties and 
limitations of each member of the operative team. 
Following this, postoperative care and management 
are carefully explained. 

While this text is not intended for instruction of 
medical students, it is the opinion of this reviewer 
that senior students would do very well to read it 
carefully before becoming house officers. 

—R. T. Bothe. 


THE MONOGRAPH Degenerative Changes in the Sterno- 
clavicular and Acromioclavicular Joints in Various Decades 
concerns 223 sets of these joints obtained post mortem 
from individuals ranging in age from premature in- 
fants to 94 years. The study was conducted only on 
individuals who had no previous record or history 
of joint abnormality. All of the joints were studied 
grossly and a representative series was studied micro- 
scopically. The degenerative changes were classified 
into decades, ranging from the first to the tenth 
decade. 

Seventy-two sets of sternoclavicular and acromio- 
clavicular joints were studied microscopically. These 
studies showed severe degenerative changes in both 
joints by the third decade in almost every case. These 
degenerative changes réached a maximum by the 
seventh decade, although they were present in some 
cases as early as the second decade. 

A study of 150 clavicles was also conducted. A 
classification of clavicular shape was devised. This was 
done by dividing the length by the sum of the two 
radii formed by the medial and lateral curves of 
the clavicle. This provided an index which in each 
case fell into one of nine categories. It was noted that 
there was no exact symmetry between the clavicles 
of one individual. The classification was broken down 
further into three main types. 

It was noted that the first regressive changes in 
the acromioclavicular joint occur in the second 
decade and in the sternoclavicular joint during the 
third decade. After the fourth decade all joints were 
affected in varying degrees. It was found that the 
disks of the sternoclavicular joints resist severe de- 
generation for many decades. 


I9)DEGENERATIVE CHANGES IN THE STERNOCLAVICULAR AND 
ACROMIOCLAVICULAR JOINTS IN VARIous Decapes. By Anthon 
F. DePalma, M.D. 178 pages, illustrated. $5.50. Springfield, 
Ill.: Charles C Thomas, 1957. 


This thorough study is the most comprehensive 
work available on the sternoclavicular and acromio- 
clavicular joints and deserves commendation for its 
detail. —Philip H. Davis. 


THE NINTH VOLUME Of a series in symposium form 
entitled Clinical Orthopaedics* is presented in three 
sections. 

The introductory article of the book is a brief 
sketch of the dynamic life of John Albert Key by 
LeRoy C. Abbott. The remaining 31 articles are 
grouped into three sections. 

Section 1 covers the pathologic physiology of 
metabolic bone disorders. Edward S. Reifenstein, Jr. 
guest edits the section and writes an authoritative 
article on the definitions, terminology, and classifica- 
tion of metabolic bone disorders. He gives his clas- 
sification and that of other investigators. He stresses 
accuracy in nomenclature and proposes the new 
terms normomass, hypomass, and hypermass to describe 
the status of ‘“‘the total amount of the calcified bone 
mass,’ and also the terms normopaque, hypopaque, and 
hyperpaque to describe the status of ‘‘the density of the 
bone image in roentgenograms.”’ A second article by 
the guest editor on anabolic steroid therapy for pro- 
tein depletion and osteoporosis is of practical clinical 
significance. Aaron S. Posner writes on the structure 
of bone mineral. Robert A. Robinson and D. A. 
Cameron write on the organic matrix of bone and 
epiphyseal cartilage with special attention to the cal- 
cification mechanism of each. These basic research 
discussions should be known by all clinicians dealing 
with osseous tissue. Other systemic diseases affecting 
bone metabolism discussed in Section 1 are diseases of 
the parathyroid gland, rickets, osteomalacia, diseases 
producing osteosclerosis, multiple myeloma, x-ray 
radiation, and lathyrism. 

Section 2 consists of 11 articles regarding general 
orthopedics. H. Kelikian and Ara Doumanian stress 
the early release of digits from the restraint of a con- 
genital anomaly by skin grafting. This provides the 
greatest stimulus to growth and muscular co-ordina- 
tion. Duncan C. McKeever presents a technique for 
simple total excision of the semilunar cartilage 
through a small anterior incision which this reviewer 
has tried and liked. 

Section 3, including pages 251 through 345, is a 
symposium on motorist injuries and motorist safety. 
A large bibliography on the subject is given. The 
effectiveness of firm and impartial traffic law enforce- 
ment in reducing traffic accidents is shown. Arnold 
H. Vey, formerly Manager, Traffic and Transporta- 
tion Department, National Safety Council, writes on 
driver proficiency and stresses improved environment 
and proper motivation in the approach to traffic 
safety improvement. 

Volume 9 of Clinical Orthopaedics is really three 
books in one. The first two are of interest to any 
student of orthopedic surgery, and the third is of 
interest to every driver of an automobile. 

—Cyril H. Hauser. 


20CLINICAL ORTHOPAEDICS No, 9. THE PATHOLOGIC PHysIOLOGY 
oF Merasouic Bone Disorpers. Edited by Anthony F. De- 
Palma, M.D. 353 pages, illustrated. $7.50. Philadelphia and 
Montreal: J. B. Lippincott Co., 1957. 
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VotumeE III of Progress in Gynecology” is a continuation 
of the series of somewhat similar texts which its edi- 
tors, Joe V. Meigs and Somers H. Sturgis, have com- 
piled during the past 10 years. It consists of 54 articles 
by 69 contributors. Among them are discussions of 
many entities which are of great interest to all gyn- 
ecologists. There are, however, some articles which 
are likely to appeal only to those individuals who have 
special interests. In a few instances, the authors have 
written attractive and very readable essays on con- 
ditions which have changed very little during the past 
10 years. 

It is manifestly impossible to comment on each of 
the articles and unfair to appraise only a few of the 
many excellent ones. There are contributions on sub- 
jects ranging from “‘Vascular Surgical Technics in 
Pelvic Surgery” by Frank C. Wheelock, Jr. and 
“Fibroma of the Ovary with Ascites and Hydro- 
thorax— Meigs Syndrome and Other Pelvic Tumors 
with Ascites and Hydrothorax—Pseudo-Meigs Syn- 
drome” by Meigs to ‘“‘Menometrorrhagia Due to 
Generalized Hemorrhagic Disorders” by Bernard 
M. Jacobson. There are, in addition to these and 
many others, discussions of “‘Ovarian Cortical Stromal 
Hyperplasia” by Donald G. McKay, “Adolescent 
Menstrual Disorders” by Janet W. McArthur, 
“Vaginal Infections Due to Trichomonas Vaginalis 
and Candida Albicans” by C. Lee Buxton and David 
Weinman, II, “Changes in Cervical Epithelium 
During Pregnancy” by L. M. Hellman, and “The 
Choice of Operation for Genital Prolapse” by Percy 
Malpas. 

According to the preface the present volume is an 
attempt to fulfill the needs of those who wish to have 
current concepts presented in one book. Only those 
references which are considered to be most important 
to the individual author are included. The articles 
found in volumes I and II are not repeated. The edi- 
tors state that “they have asked those men and 
women interested in a particular field to write their 
own opinions of the subject and their methods of 
handling such situations.” They drew very heavily 
upon their confreres in Boston and along the Atlantic 
seaboard in selecting their contributors. The authors 
have carried out the editors’ wishes in presenting their 
material. Their opinions are interesting and valuable. 
However, those opinions do not necessarily express 
the current concepts held by other men and women 
elsewhere who are equally interested in the same 
subjects. —Fohn W. Huffman. 


THE FIFTH EDITION of the Handbook of Orthopaedic 
Surgery® by Alfred R. Shands, Jr., in collaboration 
with R. Beverly Raney, celebrates the twentieth an- 
niversary of this textbook. 

This book is written for the student, intern, and 
resident physician as well as the general practitioner, 
and is an easily read, ready reference in the general 
field of orthopedic surgery. 

21PRoGREss IN GYNECOLOGY. Edited by Joe V. Meigs, M.D., 
and Somers H. Sturgis, M.D. Vol. III. 780 pages, illustrated. 
$15.50. New York and London: Grune & Stratton, 1957. 

22HANDBOOK OF ORTHOPAEDIC SuRGERY. By Alfred Rives 
weenie B.A., M.D. In collaboration with Richard Beverly 


Raney, B.A., M.D. 5th ed. 725 pages, 214 illustrations. $9.75. 
St. Louis: C. V. Mosby Co., 1957. 
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The presentation of the material in the book is kept 
simplified so that the purpose of a handbook is served. 
Controversial topics are omitted and treatment is 
only briefly described. 

New illustrations clarify much of the subject matter, 
and several new and revised chapters have been writ- 
ten, including the problems of rehabilitation, lesions 
about the neck and shoulder, and some of the growth 
disturbances are described more fully. 

An excellent bibliography is presented. 

The authors are to be congratulated for again 
bringing this outstanding orthopedic textbook up- 
to-date. — William A. Larmon. 


IF ONE WANTED to make a worthwhile gift to a young 
otolaryngologist or to a young general surgeon he 
could do no better than to present him with a copy of 
Proctor’s Anesthesia and Otolaryngology.” This is par- 
ticularly true if the young surgeon has not had the 
advantage of working closely with a well organized 
and administered Department of Anesthesia during his 
training period. If he has had such an advantage it 
will increase his appreciation of the volume. It is also 
a book that can be read with profit by all otolaryn- 
gologists and general surgeons. If the reader happens 
to have great knowledge and understanding of the 
problems, and skill in the use of anesthesia in the field 
of otolaryngology, he will receive pleasure from seeing 
most of his own beliefs and convictions in print. It will 
also serve—as stated on the dust cover and in the 
preface—to promote understanding of the mutual 
problems of otolaryngologist and anesthetist. The 
lack of understanding between the two is a very real 
problem in many hospitals that have but recently 
organized a department of anesthesia staffed with 
physician-anesthetists. 

This volume is not a textbook of the special prob- 
lems of anesthesia in the field of otolaryngology. It 
is a presentation of the methods of anesthesia used 
by the author in his own practice as both an oto- 
laryngologist and an anesthetist and the reasons for 
his choice of agent and method. The discussion pro- 
gresses logically from the broad, general considera- 
tions that arise the moment the decision for surgery 
is made to the more detailed and involved considera- 
tions inherent in the specific surgical procedure. 
Despite the brevity of the volume all of the problems, 
hazards and complications of anesthesia in oto- 
laryngological surgery are recognized and dis- 
cussed, both as to prevention and methods of cor- 
rection if they do occur. After reading the book one is 
left with the feeling that thorough knowledge of and 
adherence to four principles would eliminate most 
anesthetic accidents: thorough knowledge of the 
patient’s physical and emotional status, complete 
understanding of the action and effects of the anes- 
thetic agent, the importance of pulmonary ventila- 
tion, and the necessity of keeping the anesthesia un- 
complicated by the use of unnecessary preanesthetic 
and ancillary drugs. 

The book is a masterpiece of deletion. Although 
the discussion is short it is complete and logically de- 


"3ANESTHESIA AND OTOLARYNGOLOGY. By Donald F. Proctor, 
M.D. 267 pages, illustrated. $7.00. Baltimore: Williams & 
Wilkins Co., 1957. 
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veloped. Each chapter has a well chosen and repre- 

sentative bibliography to guide the reader to a more 

detailed study of the material presented in the book. 
—Fletcher Austin. 


IT Is DIFFICULT to avoid an excessive use of superlatives 
in commenting on James Barrett Brown and Frank 
McDowell’s new edition of Skin Grafting.?4 

The title itself scarcely indicates the wide scope of 
their work, for it covers the entire field of transplanta- 
tion of skin and subcutaneous tissue for the many de- 
fects and deformities resulting from injuries, malignant 
change, and congenital malformations of almost every 
part of the body surface. 

Not only are the problems of diagnosis and treat- 
ment of the many subjects under consideration clearly 
described, but they are illustrated so beautifully that 
the reader cannot help but be impressed again and 
again by results that have been obtained in cases of 
injury that appear at the outset to be beyond hope of 
cure. 

To save life and secure healing in cases such as those 
illustrated in Plates 1 and 2 (opposite pp. 4 and 16), 
and in Figures 235 and 236 (pp. 256, 257) and to 
secure healing and return of function after extensive 
contractures such as those of the axilla (Fig. 125, 
p. 151, Fig. 129, p. 154), and of the knee (Fig. 152, 
p. 179) seems almost incredible. 

Very frequently, too, the successful results have 
been secured in relatively short periods of time and 
with a minimum of operative procedures. 

A perusal of the table of contents indicates immedi- 
ately how carefully the authors have planned this 
volume. A discussion of the early care of burns, gen- 
eral and local, is followed by a discussion of the prep- 
aration of wounds for skin grafting, a description of 
the different types of skin grafts, and the methods of 
securing and applying them. A description of the 
different types of pedicle flaps follows, of the indica- 
tions for their use, and of methods of obtaining and 
utilizing them. 

The specific problems involved in different parts of 
the body are then considered in turn: hands, axilla, 
arm and forearm, trunk, genitalia, thighs and legs, 
feet, face, eyelids and orbit, nose, ears, neck, and 
scalp. Each chapter is profusely illustrated with 
‘before and after” photographs, for the authors have 
constantly maintained that the surgeon is in honor 
bound to show the results of the methods and tech- 
nique he advocates. 

The regional discussions are followed by a very 
informative chapter on postmortem homografts, and 
the technique of securing and preserving them ina 
“skin bank.” ; 

The final chapters include a discussion of the 
management of injuries resulting from accidents in 
industry, on the farm, in the home (wringer injuries, 
mangle burns); a very comprehensive discussion of 
electrical burns, radiation injuries and atomic burns, 
and of the particular problems involved in the treat- 
ment and repair of injuries sustained in war. 


24Sxin Grartinc. By James Barrett Brown, M.D., and Frank 
McDowell, M.D. 3rd ed. 411 pages, 328 illustrations (and 6 color 
plates). $15.00. Philadelphia and Montreal: J. B. Lippincott Co., 
1958. 











The authors have set up a very high standard in the 
treatment of the difficult cases that have come under 
their care, and everyone who is working in the field of 
plastic surgery will find inspiration in studying the 
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